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ABSTRACT
In my post-qualitative inquiry, I investigated four middle school mathematics
teachers’ curriculum work during the COVID-19 pandemic. Curriculum has been
undergoing a transformation as teachers have greater access to online resources and
digital tools (Pepin et al., 2017; Webel et al., 2015). The transformation was further
exacerbated by the changes forced by COVID-19 as teachers scrambled to reimagine
their curriculum systems in a different context—virtual, hybrid, and concurrent. This
study used a post-qualitative approach branching away from traditional linear notions of
curriculum to one that is complex, dynamic, and creative. The goal was to create a space
to consider curriculum differently. As such, the dissertation is structured rhizomatically
to provide opportunities for the reader to wonder nomadically as lines of flight spark.
I used a methodology of becoming injecting Deleuzoguattarian theory to
deterritorialize conventional methodology viewing the project as an assemblage of
interconnected components (e.g., lesson plan walkthroughs, schematic drawings, teacher
resources, assemblage of terms, and sketchnotes). Moreover, data collection and analysis
were seen as rhizomatic (Best & Kellner, 1991; Deleuze & Guattari, 1987); blurring and
overlapping throughout the processes. Sketchnotes acted as an initial visualization of
participants’ curriculum assemblages. Leveled writing (Markham, 2012) opened space
for connections by constructing a rhizomatic structure as new concepts and ideas
sprouted between previous text. I then used a cartographic approach to map participants
curriculum assemblages. As I nomadically traveled across participants’ curriculum maps
tracings or well-worn paths emerged from the maps. Tracings were jagged and bounced
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as participants used structures within their curriculum assemblages to leap between levels
and across time. Participants’ reconceptualized their curriculum assemblages under the
context of the learning environments created by COVID-19. While participants adjusted
their curriculum assemblages by cutting, adding, translating, and reorganizing
components of their curriculum assemblages, the Common Core State Standards for
Mathematics remained entrenched.
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A FRACTAL APPROACH TO CURRICULUM
Weaving through throngs of Beijingers I emerged from the Gulou subway station
and entered a maze of hutongs, street vendors, and the smell of chòudòufu. In the midst
of chaos, I paused to deconstruct the scene. Standing in a neighborhood built during the
Ming Dynasty, I scanned from cobblestone streets to the gleaming skyscrapers rising in
the background. Smog, a reminder of the rapid progress of the last 20 years, reached out
over the cityscape touching cell phones, Chinese characters advertising dinner options,
the “big pants” building, and the yellow tiles lining the roof of Yonghe Temple. My
attempts to piecemeal the scene failed. I could only create arbitrary boundaries between
the modern and ancient, at these boundaries the past and present generated a complex
rhythm. To truly understand and appreciate the city I needed to view the scene’s
components as an integrated whole. That is, not to disregard details or parts but rather to
acknowledge their place within a broader pattern of relationships. A symbol on a sign
speaks to the tradition and history from which it is derived, while the simplified script
illuminated by LED bulbs hints at the transformation Chinese characters have endured
over time (see Figure 1.1 with external link). Each component offering nuanced texture
assembling to create the cityscape.
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Figure 1.1: Magnified picture of a sign in Gulou (left) and iterations of the sign hao
(Brown University, 2019). Click on the character hao for an animated description.
Similar moments and experiences spiral and converge to form my view of
education and curriculum. The personal narratives scattered throughout the proposal are
intended to add transparency and to make the reader privy to the reflective process
culminating in the following research project. Valero (2004) articulated how researchers
mold their research, “What we choose to research and the ways in which we carry out
that research are constructions determined, among other factors, by who we are and how
we choose to engage in academic inquiry” (p. 6). My perspective as a researcher is
intertwined with my tenure as a middle school mathematics teacher, my upbringing, and
my experiences in China. Experiences teaching middle school mathematics, developing
curriculum, selecting resources, collaborating with colleagues, and enacting lessons with
students underpin this project. My upbringing has shaped my ontological views drawing
me towards a postmodern perspective and will be represented through anecdotal stories
(e.g., stargazing and standing on a chair mixing eggs). Postmodernism requires
vulnerability and reflection on the part of researchers and participants and careful
positioning on the part of the researcher. In Beijing, everyday tasks I previously took for
granted were challenging: How to pay the water bill, stand in line, use the restroom, eat
family style, and count on my fingers. The change in context made me aware of some
traditions and practices I was oblivious to in my own culture and educational experiences
(Stigler and Perry, 1988).
Other events unfolded in the confines of my mind scanning pages of books and
articles. I have been molded by novels such as Things Fall Apart (Achebe, 2009). The
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contrast of beauty and harshness in precolonial Nigeria portrayed in the book forced me
to ask questions of myself and my culture. The eyes of the fictional character Okonkwo
are etched in my mind reminding me to question societal structures and yearn for
connection. Another influential piece was the first international article I read by Cai and
Wang (2010) illustrating how Chinese and US teachers conceptualize lesson plans.
Remillard’s (2005) conceptualization of teachers as crafters of curriculum and Gueudet
and Trouche’s (2009) framework of documentational genesis also helped shape my
perspective of curriculum and the role teachers take on in curriculum systems.
My background influences the constructs and ideas I foreground in research and
draws my attention to context and systems. Furthermore, my tendency to ask moving
questions (Ellsworth, 1997) or questions changing what is asked and unasked by theory
and practice in curriculum and teaching, drive my research. This project emerged from
the complex web of my experiences. The nature of my ideas and experiences is chaotic,
but through iteration a whimsical pattern is revealed. We have been trained to
conceptualize life experiences as an ordered series of events. The timeline metaphor,
however, eliminates the role of reflection, reduces the interplay among events, the
rhythmic development of ideas, and squelches creativity. My hope is to convey ideas
coherently as they are lived (multi-dimensionally and with recursion) rather than
sequentially which limits the depth of field (Pinar, 1975). This project veers from linear
thought seeking nonlinear metaphors to depict the complexity of teachers’ use of
curriculum resources.
Developing a Metaphor
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The word curriculum is of Latin origin, derived from the French word “currere”
meaning course or route. Many curriculum metaphors reflect the implied rigidity of the
word’s origins (Ellis, 2013). Curriculum has been conceptualized in a variety of ways and
assigned different metaphors. For example, Schiro (2013) used a ‘unit of work’ to
describe a child-centered perspective and Bobbit (1913) depicted curriculum as set of
instructions for a factory producing a successful member of society. On the other hand,
Dewey (1902) positioned students as travelers guided by teachers and Kliebard (1991)
used a growth metaphor where students learn under the care of a greenhouse and
gardener. Linear or mechanistic metaphors of curriculum are restrictive and reductive and
have dominated the conceptualization of curriculum design in mathematics education
(Fleener, 2002). Moreover, curriculum defined as a bounded series of learning goals
isolated from the learning environment is static (Doll, 1993; Grumet, 1988). Pinar and
Grumet (1976) re-purposed the route metaphor developing the notion currere capturing
the action verb meaning to run (see Figure 1.2). The notion of currere demands an
acknowledgement of the past, the temporality of conceptualizations, and connections
(Pinar, 1975). Grumet further argued curriculum design and decisions are temporal and
moving and should be open. By adjusting the metaphor Pinar and Grumet shifted the
focus from the course to the act of running introducing complexity, temporality, and
movement (Davis & Sumara, 2000; Doll, 1993; Grumet, 1976). Adjusting the metaphor
influences curriculum design, lines of inquiry, and has the capacity to shift dialogue.
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Figure 1.2: Visual of curriculum as a route (left) and curriculum as currere (right;
creative commons).
Curriculum metaphors need to be adjusted to mirror changes occurring in
mathematics classrooms. In the early stages of this project, I considered doing a textbook
analysis to pilot a few ideas and wanted a general sense of resources local teachers were
using. Emails were sent to two local middle school mathematics teachers asking what
curriculum resources they used when designing a lesson. Their lists were composed of
district distributed textbooks, free online websites, textbooks from former teachers,
following teachers on Instagram, Teachers Pay Teachers, blogs, district distributed scope
and sequence maps, state standards, worksheet generators, and benchmark assessments.
Additionally, their responses described the amount of freedom they had in the design
process (e.g., how closely the district pacing guide needed to be followed and the degree
to which district curriculum resources needed to be used). One teacher described different
curriculum materials for her Algebra 1 and 8th grade classes (e.g., using textbooks and
projects from another teacher outside the district for Algebra 1). Another teacher narrated
the challenges of selecting resources when they are so abundant and can be
overwhelming. Their email responses illustrate the chaos and complexity of curriculum
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extending beyond the classroom and traditional textbooks. Linear metaphors and
approaches to curriculum do not have the capacity to capture the intricacies surrounding
teachers use of curriculum resources.
Currently, mathematics curriculum is undergoing a transformation, not initiated
from top-down curriculum reform movements, but rather changes driven by classroom
teachers (Pepin et al., 2017; Webel et al., 2015). Additionally, COVID-19 created
changes to the teaching and learning environment. Teachers had to reconceptualize their
teaching and curriculum resources to match the changed context (Pace et al., 2020). To
meet the challenges brought on by COVID-19 (e.g., teaching virtually, social distancing,
adjusted schedules) teachers introduced new technologies and innovative strategies. As
teachers have increased access to a multitude of digital curriculum resources researchers
are concerned about the implications for the teacher-curriculum relationship (Confrey et
al., 2018; Pepin et al., 2017; Ruthven, 2018). Curriculum resources have historically been
studied as a set of bound materials (e.g., textbooks; Alajmi, 2012 and curriculum standard
documents; Wang & McDougall, 2019). Teachers’ access to seemingly limitless
materials online, however, challenges this closed system approach. The diverse range of
resources available for teachers demands an increased capacity for them to evaluate and
select resources to enact quality instruction (Webel et al., 2015). Furthermore, this
transformation of curriculum materials necessitates research approaches aimed at
exploring curriculum resources centered around the teachers’ compilation of their own
collection of resources. The transition of curriculum material mediums from print to
digital signals a change in teachers’ professional knowledge and development (Gueudet
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& Trouche, 2009). Therefore, how teachers assemble, select, and modify resources over
time needs to be explored. This project suggests a different type of metaphor, one that is
dynamic, creative, and iterative, to aid understanding of the teacher-curriculum
relationship.
Disrupting the metaphorical status quo by offering a different conceptualization of
curriculum opens possibilities and uncertainties for producing knowledge (St. Pierre,
1997). Where complexity, chaos, and irregularity begin, such as in the teacher-curriculum
relationship, classical methods of inquiry no longer have the capacity to describe patterns
and connections. Viewing curriculum fractally helps shift the mindset of curriculum as a
“thing” to a process (Fleener, 2002). The natural world provides countless examples of
order emerging from what appears chaotic (e.g., the shape trees take as they grow and
bifurcate and the similar, yet very much unique paths lightning bolts create as they streak
across the sky see; Figure 1.3). Natural fractal like structures take on many forms from
fern leaves and snowflakes to lungs and river systems. Their designs are interesting,
beautiful, intriguing, and challenging for the mind to dissect (Gleick, 1987). Mandelbrot
named the geometric shape that could be broken into smaller and smaller pieces, each
piece an echo of the whole, a fractal from the Latin word for broken (Mandelbrot &
Hudson, 2004). Fractals are branching structures of non-integer dimensions easily
described with only a few pieces of information (Ahadullah et al., 2015; Gleick, 1987).
Furthermore, they are infinitely complex, a small portion of a fractal maintains the same
detail as the original (Trygestad, 1997). As fractals have driven mathematicians and
scientists to understand the universality of shapes, self-similarity across scale, and the
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recursive patterns emerging from plotting points of simple equations (Gleick, 1987), the
early stages of this project used this sentiment to examine the teacher-curriculum
relationship. Foregoing the linear constraints of modernist definitions of curriculum and
striving to open new dimensions from which to explore curriculum. My goal is to
provoke discomfort and curiosity, not to shut down dialogue, but rather to open
conversations. As this project continued developing, Deleuzoguattarian theory began
sprouting and entangling with the fractal metaphor. The fractal images did not disappear
but rather Deleuzoguattarian theory opened new spaces to reimagine concepts sparked by
the fractal metaphor (e.g., scale, structure, and iteration). This post-qualitative inquiry
was guided by the following research questions: How do middle school mathematics
teachers assemble curriculum during a pandemic? How do middle school mathematics
teachers assemble curriculum at scale? How can middle school mathematics teachers’
curriculum assemblages be mapped? I use fractals to introduce the reader to complexity,
beauty, patterns, personal experience, mathematics, and curriculum. Deleuzeguattarian
theory—particularly their theorization of rhizomes and assemblages—sprouts up in
between fractal metaphors to create a space for the reader to play with concepts and
provide a language to help communicate ideas.

Figure 1.3: Tree with fractal structures and lightning (creative commons).
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Davis and Sumara (2000) suggested a different curriculum metaphor
conceptualizing curriculum by focusing on shape. They argued Euclidean metaphors
have pervaded curriculum theory and development following fixed axioms and structure.
Euclidean geometry relies on definitions seeking to make predictions about the world.
These lines of thinking and inquiry produce a particular type of knowledge and are
convenient under certain circumstances. Davis and Sumara, however, further argued
Euclidean methods break down when attempting to answer questions about the complex
natural world (e.g., How long is an island’s coastline?). Euclidean methods produce
approximations, however, viewing the coastline as a fractal opens new lines of inquiry
producing different types of knowledge. Fractal geometry is not a split from traditional
geometry but rather an elaboration; there is no simplest level in a fractal image (Davis &
Sumara, 2000). Fractals offer a different structure: Scale independent (i.e., fractals
maintain their form at any magnification), maintain similarity across scale, and recursive
or re-iterative (Gleick, 1987).
A fractal approach to curriculum offers a different structure to explore the
teacher-curriculum relationship by unleashing creativity and accounting for
transformational morphing of curriculum construction and design into a form of art. Such
a curriculum encourages innovation and grants teachers organizing powers while
discouraging boundaries in favor of connectivity. Redefining the structure of curriculum
does not dismiss pattern and unbridled subjectivity but rather seeks a more attentive
inquiry. An inquiry not focused solely on the outcome, but open to the bumpiness and
variety of possibilities. Davis and Sumara (2000) illustrated this concept describing the
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flow of water. The range of possible flow routes from a mountaintop diverge fractally,
however, all routes move down the mountain (see Figure 1.4). The Lorenz Attractor
offers an alternative representation of complex system, one with infinite complexity
generating a disordered shape (i.e., no points ever recurred) pointing to a non-linear order
(see Figure 1.4; Gleick, 1987). Fleener (2002) advocated for a fractal curriculum to
recreate heart (i.e., to bring joy and curiosity to the classroom), a curriculum offering
children and teachers a new perspective to engage mathematics and the world around
them. The fractal metaphor affords opportunities to consider movement, shape, and reiterations.

Figure 1.4: The owl eye like pattern revealed by the Lorenz Attractor (left) retrieved
from the Fractal Foundation (2019) and water flow routes (right; Davis & Sumara, 2000).
A Guiding Metaphor
The Mandelbrot Set provides a classic example of a fractal and will aid in
illustrating the structural metaphor for this project. Benoit Mandelbrot’s life mirrored the
mathematical shapes and patterns he studied, bumpy and intricate. Mandelbrot considered
himself a maverick, belonging to no scientific community but rather pursuing his
intuition, willing to blur arbitrary boundaries and focus on the jaggedness surrounding
him (Mandelbrot & Hudson, 2004). The Mandelbrot Set emerges as each point from a
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simple equation is plotted with multiple iterations forming a dynamic shape, each level
maintaining integrity and bumpiness. I encourage you to use the embed link to interact
with the Mandelbrot Set allowing your thoughts to wander nomadically as you travel
through images of the set. My hope is for readers to approach this proposal playfully—
willing to pick up concepts, examine them attentively, put them back down, and re-iterate
the process from a different location.
The structure of the proposal is intended to reflect the theoretical underpinnings of
the project and to serve as a catalyst for a change in mindset. In Deleuzoguattarian style,
my aim is to encourage the reader to engage the material with a willingness to engage
ideas and concepts put those ideas down and revisit them throughout the proposal paying
attention bumpiness. Since the turn of the 20th century, mathematics curriculum has been
seen as the primary mechanism for education reform around the world (Ball & Cohen,
1996; Cai, 2014; Stein et al., 2007). Fleener (2002) argued curriculum is the meaning
structure of education and encouraged moving away from the route metaphor.
Approaching curriculum not as a thing but rather a fractal process having the potential to
generate new knowledge about the complex teacher-curriculum relationship. Non-linear
systems provide opportunities to observe jaggedness in relationships and connectivity
looking beyond causality (Davis & Sumara, 2000). Embracing complexity, however, is
not the absence of order but rather a different type of order where unpredictability lurks
within patterns (Gleick, 1987). Additionally, fractal systems are sensitive to initial
conditions meaning a change in context generates confusion (McWhinnie, 1996). The
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presentation of this project is intended to create a rhizomatic—grass-like—structure
where the reader has opportunities to bounce and make connections.
Forgoing the conventional five chapter linear approach, this dissertation
encourages the reader to wonder as their curiosity drives them. Writing is more than the
description of ideas, it is nomadic inquiry in which as I write I evaluate my ideas, think,
learn, and at times change my mind (St. Pierre,1987). The conceptualization of
curriculum as process rather than a static set of predetermined objectives necessitates a
nontraditional style and structure. Other authors such as Deleuze and Guattari (1987)
have used nonlinear structures to capture the spirit of postmodern thought. In their piece,
A Thousand Plateaus: Capitalism and Schizophrenia, readers are encouraged to leap
between plateaus (chapters, but not chapters) to explore rhizomes. Presenting curriculum
as fractals allows space to explore geometric shape, artistry, creativity, and beauty. In an
effort to mimic process, the design allows the reader to move whimsically through
material rather than providing a rigid linear structure. Mandelbrot saw mathematics as
more than numbers and equations he saw pictures where others relied on formulas
(Mandelbrot & Hudson, 2004). Visuals not only helped Mandelbrot share his ideas, but
often played an integral part of the process of his discoveries. As such, photos, figures,
and other visuals are littered throughout the piece not as side notes to the text, but rather
integral parts of the story.
Fractal images tell the story of a process and are used to introduce or conclude
each section of the proposal to help communicate concepts. The structure, images and
videos, personal narratives, and writing style are intended to help relay the story of this
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project’s process. Moreover, the goal of the project is to capture the process of teachers’
work with curriculum materials. Links are provided throughout to allow the reader to
navigate and float between sections building connections as their curiosities direct them.
Each section zooms in or out and in some cases overlaps to reveal a new aspect of the
study while maintaining some characteristics of the whole. This dissertation uses various
images to introduce concepts: 1) vector maps (methodology); 2) Jackson Pollock’s
paintings (teacher-curriculum relationship); 3) Julia Sets (postmodernism); 4) river
systems (prominent perspectives of the teacher-curriculum relationship); 5) a sandcastle
(smooth and straited spaces) 6) Mandelbrot Set (a theoretical framework). Every section
will start with an image or video to introduce the section followed by a personal
narrative. Each section opens space for the reader to reencounter concepts in a different
context and can be read in any order. I recommend using the buttons below to guide your
reading allowing your curiosities to float nomadically from one idea to the next.
Navigation Buttons
A Methodology of
Becoming

Philosophical Underpinnings

Assembling Sandcastles

Three Prominent
Perspectives

Introduction

Appendix

Developing a Framework

The Teacher-Curriculum
Relationship

References

PHILOSOPHICAL UNDERPINNINGS
My first glance at a series of images of the Mandelbrot Set weaving in and out
leaping between scales, each increase in magnification revealed unique spirals, lightning
bolts sprouting off, and the occasional circle challenged my conceptualization of
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geometry and pattern. It was complex and simple at the same time. My mind, however,
could not grasp the entire composition. The pattern was dynamic and rhythmic, nothing
like the mathematical shapes I had explored in the classroom. Universality can only be
observed in scaling things looking for how large details are connected to smaller details
(Gleick, 1987). As I continued to wonder through information about fractals and the
Mandelbrot Set, I encountered Julia Sets, which predate Mandelbrot’s discoveries. I was
fascinated by the connections between Julia Sets and the Mandelbrot Set. I encourage you
to take moment to consider the connections between the two sets in the video below. The
following section plays with the idea of relationships, iteration, and intuition.

Figure 2.1: Connections between Julia Sets and the Mandelbrot Set (Sol, 2017). Click
photo to view video.
A Recipe for Creativity
I learned to cook standing on a chair pulled up to the counter jostling my sisters
for a better view of the stove. My mom would assign the three of us jobs: adding spices,
cracking eggs, pouring in milk, and the coveted job of mixing. It was orchestrated chaos,
but my mom never missed a beat. We rarely measured, set a timer, or used a recipe. Even
when a recipe was used it was never followed. The items in the pantry, time, and personal
taste dictated modifications to the plan. It was an intuitive dance. If one of us added a bit
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too much milk my mom simply added more flour until we got the desired consistency.
No attention was paid to standard units of measure, but rather texture, color, and taste
based on experience. Each iteration of a dish was slight mutation of the one created
before. My mother approaches cooking and life with recursive innovation. My cooking
style still reflects days spent standing on the kitchen chair often filled with phone calls to
my mother or sisters to talk through a dish. The attentiveness to bumpiness, iterations,
and texture I developed as a child standing on a kitchen chair scrambling eggs continue to
influence how I view the world. The subsequent section illustrates my encounters with
postmodern works. The process was intuitive, jagged, playful, and academic.
Postmodernism
This project takes a different perspective—some would classify as postmodern—
to investigate the teacher-curriculum relationship. I, however, was hesitant to place the
study under the postmodern paradigm. The previous statement embraces postmodernisms
resistance to define and bound and results in tension and bumpiness throughout the
section as I grappled to define something that does not want to be defined. Mentioning
postmodernism, most readers have preconceived notions about the paradigm. My goal is
to introduce tension into the conception of postmodernism. Academia often pushes
researchers to situate their work within the bounds of known and well agreed upon
categories sanding off the bumpy edges of our conceptualizations. I find categories
problematic as there are a range of possibilities but little room for blurry or jagged
boundaries. This research study flirts with the arbitrary boundaries of postmodernism
inviting turbulence, complexity, and chaos.
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Postmodernism is eclectic by nature—intertwined in the past and present with
origins in a wide range of fields from art to physics—forcing the pragmatic mental task
of selecting ideas, theories, and constructs to compose an internal paradigm. While my
ideas will continue to develop my aim is to illustrate my encounters with postmodern
ideas. The following section does not reflect my thinking chronologically but rather
unfolds rhythmically allowing space for reflection and interplay. The process of picking
up ideas from chaos theory (Gleick, 1987) putting them down and taking them back up in
another field (complex living systems; Capra, 1996) challenged me to seek different
types of patterns. The process was visual and centered on movement. I organized and
reorganized ideas primarily by their qualitative changes. For example, my encounter with
the Koch Snowflake in Gleick’s (1987) Chaos: Making a New Science expanded my
notion of repetition, moving it from a static rote memory conceptualization to
wonderment by introducing complexity and wrecking my Euclidean centered conception
of geometry (follow the link for an interactive model
https://www.fractalteapot.com/portfolio/koch-curve/). How could a shape have both finite
area but infinite perimeter? The complexity of the Koch Snowflake introduced tension
into my concepts of pattern and geometry. I wondered if similar patterns or lines of
thought could be applied to curriculum.
In order to begin applying notions of non-linearity and complexity, I had to
deconstruct my notions of curriculum, pattern, and organization. While some of this work
had been done throughout my life (star gazing, cooking, and kayaking), I had not fully
engaged these ideas or considered them academically. Unknowingly, my academic
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journey towards the postmodern paradigm began with Taoism. I was searching for a
philosophy matching my disposition towards rhythm, process, and iteration. Toaist
philosophy speaks about the regenerative nature of the Earth through the existence of
opposites maintaining balance and harmony (i.e., beauty cannot be known without
experiencing ugliness and to strengthen one must weaken; Laozi et al. 2015). Moreover,
the ambiguous and artistic style of the classic Chinese language in the Tao Te Ching—
Taoism’s most prominent collection of proverbs—creates openness and necessitates
interpretation. The language relies on pictures to convey ideas without the constraints of a
fixed alphabet engaging readers with metaphors and abstractions; preferring pictures and
analogies to represent concepts and ideas in lieu of definitions and cognitive argument
(Billington, 2002). The tension, movement, and metaphors of Taoism are evident in my
writing style. As much fun as reading the Tao of Pooh and the Te of Piglet (Hoff, 2002)
were, I needed more nuanced theory to drive my research.
The pragmatic mental task of interrogating theory and creating a composite
paradigm to drive research is an ongoing process. My encounter with St. Pierre’s (1997)
nomadic writing practices (writing as a method of inquiry in which writing is
antihierarchical and non-linear connections emerge), however, provided a methodology
to begin creating my composite version of postmodernism. Moreover, the process of
writing allowed me to deconstruct notions of curriculum and blur boundaries.
Postmodernism as a paradigm by its nature eludes definition and consensus, however, it
is the tension within the paradigm I find appealing. It is rare to find an academic space
where uncertainty and variance are accepted. Postructural (French roots in a movement
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against structuralism), postmodern (originally describing artistic and scientific
innovation), and deconstruction (method of discourse analysis) have all been used, at
times interchangeably, to describe the paradigm (Pinar et al., 1995). While
poststructuralism and deconstruction are still used to describe discourses and practices,
they have generally been subsumed into the postmodern paradigm (Pinar et al., 1995).
“There is no unified postmodern theory, or even a coherent set of positions. Rather, one is
struck by the diversities between theories often lumped together as ‘postmodern’ and the
plurality—often conflictual—of postmodern positions” (Best & Kellner, 1991, p. 2). The
tension and unwillingness of the postmodern paradigm to be easily defined offered a
space to deconstruct conceptualizations of curriculum work and to leave bumpy edges.
As I continued through postmodern literature, I repeatedly encountered the rebuke
of universal truth (e.g., Fleener, 2002; Pinar et al., 1995; St. Pierre, 1997). Each
encounter with a rejection of a universal order or truth introduced turbulence into my
pragmatic composition of my paradigmatic perspective. At first, I ignored this turbulence,
however, after several iterations I was forced to pick up this idea of universal truth.
Unlike many postmodernists, I do not take a hardline rejection of universalism, instead
offer the possibility of a universal order beyond the bounds of our understanding, an
order structured differently—perhaps chaotic and unstable but not without pattern. I am
unbothered, however, by my inability to reconcile my ontological perspective to the
norm, rather I choose to play with the turbulence. Leaving it unsettled leaves
wonderment, creativity, and opens space for my ideas to continue moving from patterns
of stability to an unstable state.
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While tension remains in my ontological understanding of postmodernism, I
found myself easily drawn to the ideas of disrupting the status quo, introducing
uncertainty, and deconstructing ideas (Foucault, 2005; Stinson & Walshaw, 2017; St.
Pierre, 1997). Throughout my doctoral program, I struggled to find my place and often
felt constrained by the rigidity I felt in academia. My writing style, thought process, and
critiques did not fit into the well-defined boxes of academia (e.g., forced organization of
articles: introduction, literature review, methodology, results, discussion, conclusion).
When I began encountering postmodern ideas I connected with Foucault’s (1973) desire
to re-evaluate rules and shake up habitual ways of thinking and St. Pierre’s willingness to
embrace uncertainty to produce knowledge differently. I recognized the need to
deconstruct the boundaries of both curriculum and academia to open a space to pursue the
line of inquiry I desired. My goal for this project is to introduce turbulence into the norms
of academic writing, conceptualization of curriculum, and study design—disrupting
traditional understanding and expectations. A postmodern perspective weaves throughout
this project acting as a catalyst exposing different possibilities within mathematics
teaching and learning (Brown & Walsh, 2012).
My choices throughout the pragmatic process to compose my perspective—I
choose to maintain tension and am unconcerned with whether my perspective falls within
postmodernism or rather flirts with boundaries of the paradigm—impact the tools,
frameworks, structure, and analysis of the proposed study. Tools and lenses to a large
part determine the type of findings research generates (Stinson & Walshaw, 2017). As
such, this section illustrates the affordance and constraints of modern and postmodern
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approaches to curriculum to argue for a different theoretical framework. While the use of
modernist tools and lenses to view and measure constructs assume linearity restricting the
potentiality of research, postmodernism aims to challenge the status quo and trouble
traditional understandings (Seidman, 1994). In an effort to encourage a change in
mindset, this project will use a blurred postmodern perspective to drive research design,
structure, questions, and tools. As the project continued developing, I reencountered
Deleuze and Guattari (1987) as I thought about fractals and attempted to construct a
theoretical framework to use for my data collection and analysis. Each encounter with
Deleuze and Guattari created another line across the project. Soon their work crossed and
entangled every aspect. Each line emerging from my encounters with Deleuze and
Guattari dismantled concepts and opened new spaces for examining curriculum.
Deleuzoguattarian Theory
In A Thousand Plateaus, Deleuze and Guattari (1987) invite the reader into a
nomadic journey where they can escape the constraints of well bounded concepts and
embrace multiplicities. This project used many of those concepts to create and open
spaces to explore the teacher-curriculum relationship. Deleuze and Guattari viewed
philosophy as the creation of concepts (Tomlin & Burchell, 1994) and they created a
world of intersecting lines of thought in their work. It’s a space filled with tension,
potentiality, and the in between. The following section introduces Deleuze and Guattari’s
concepts of rhizomes, lines of flight, and assemblages. In the Deleuzoguattarian style, it
is not meant to bound the concept but rather to spark thought. Concepts are picked up, put
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down, and picked up again throughout the dissertation. Each recursion offers a new
problem to reencounter the concept.
Deleuze and Guattari (1987) play with the idea of arborous and rhizomatic
structures throughout their work to open space to think differently. Rhizomes and
arborous structures do not hold a dichotomous relationship—they are not in opposition
but rather intertwined. Arborous structures have roots, are tracible and reproducible
(Deleuze & Guattari, 1987). Arborous structures connect through a common root
(McMahon, 2011). Rhizomes, conversely, are a grass-like structure sprouting up and
entangling. Rhizomes are always in the middle growing between other things. They
establish connections ceaselessly, at times broken, but they will start up again returning
to an old spot or starting up a new (Deleuze & Guattari, 1987). Rhizomes are maps
whereas arborous structures are like tracings. Lines cut across rhizomes and across
arborous structures creating connections. Lines of flight rupture, or deterritorialize,
rhizomes fragmenting them and opening new possibilities (Deleuze & Guattari). They are
potentialities. Lines of flight provide opportunities to wonder nomadically and make
creative connections and can be picked up again in A Cartographic Approach. A rhizome
is stratified, territorialized, and organized by the lines it contains. Rhizomatic structures
are problematized in the study’s analysis, put down and picked back up again in teachers
curriculum maps (rhizomatic) and tracings (arborous). Similar structures can be
reencountered in Assembling Sandcastles through straited and smooth spaces.
Deleuze and Guattari (1987) describe an assemblage as a collection of
heterogenous components organized to perform some function. Moreover, an assemblage
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is not simply a product, but rather the coming into existence or the need to organize,
reorganize, and/or construct. Assemblages can be defined along two dimensions: a)
defining the role of an assemblage’s components as either material or expressive or some
mix of the two; b) the variable process of how the components become involved
(DeLanda, 2006). In the case of teacher’s systems of curriculum, material components
might include resources found by the teacher, notes, or resources distributed by the
district and expressive components might encompass the form of the material resources
(e.g., digital, color, interactive) and how the teacher uses those resources. It is the
arrangement of an assemblage’s components that provides meaning (Deleuze & Guattari,
1987). Described by Wise (2011), “An assemblage is a becoming that brings elements
together” (p. 91). Deleuze and Guattari theorized how heterogeneous elements can be
organized to function together—the collection of elements and the process is called an
assemblage. It is the functionality of the assemblage that provides meaning. Assemblages
switch the question from one of meaning to what does it function and what connections
does it establish (Deleuze & Guattari, 1987)? Assemblages are temporary and moveable
and provide space to consider scale differently. I invite the reader to bounce to the end of
this section or cartography to explore scalarity. Scale is discussed later in this section and
in the cartography section. The reader may also jump to the study’s design or mapping
sections to reencounter assemblages.
Guattari’s construct of territorialization influenced both the design and analysis of
the study. Territorialization is the process of increasing the sharpness of the assemblage’s
boundaries or stabilizing the assemblage (Deleuze & Guattari, 1987). Conversely, the
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destabilization of the assemblage is referred to as deterritorialization. Territorialization
was key in constructing maps of teacher’s curriculum work. For example, a teacher may
use pieces of a website, an activity from a twitter feed, and a problem from a textbook to
construct a learning episode. Each of those pieces could also be transformed and used in
another activity or assessment. Territorialization provided a framework to account for the
movement of components and temporary fluid boundaries. I invite the reader to jump to
the mapping section to explore the concept of territorialization. The concept of
deterritorialization was used to reimagine conventional methodologies and played an
integral role in the development of this project. The reader can bounce to the postqualitative inquiry section to pick up and deterritorialize again.
Rhizomes and assemblages contain lines—lines that stratify and lines that
deterritorialize (Deleuze & Guattari, 1987). I encourage the reader to use the links
throughout the dissertation to follow lines of flight as wonderings spark connections to
other sections. The dissertation is written to provide opportunities for the reader to
encounter and reencounter sections or parts of sections as they make connections. I have
embraced a rhizomatic structure and played with the ideas of multiplicity and variation to
allow the reader to explore and reimagine concepts. Deleuzoguattarian ideas run
throughout and my hope is the reader can pick up concepts, put them back down, and
reimagine them in a different context.
Navigation Buttons
A Methodology of
Becoming
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Figure 3.1: Video illustrating Jackson Pollock’s eclectic painting techniques (Lachmann,
2011). Click photo to view video.
Pollock’s paintings reveal aspects of his process through the underlying structure.
Pattern and complexity emerge from what at first appears to be chaotic and abstract. The
complexity created by Pollock is maintained at scale regardless of the position of the
observer. His paintings tell the story of his process, layered paint, color choices, and
movement in his perspective. Pollock challenged the conceptions of what constitutes art
through his eclectic style. Part of the intrigue in Pollock’s work is a resemblance of
nature, not in similitude, but rather in pattern. At times Pollock himself asked if his
creations were actually art. In the same way, perhaps it is time to shift the conversation
away from defining curriculum and begin wondering how teachers interact with, adapt,
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create, and organize is curriculum? Not to produce answers, but rather to encourage
tension, generate disruptive questions, and invite the unknown and fluid.
Stealing Joy
Inundated with mandated district and state testing, I no longer felt autonomous in
my design of lesson plans. I felt constrained by the scope and sequence, state standards,
and required assessments. District and state assessments accounted for 14 days of
instruction. I no longer had the space to experiment, be creative, or push boundaries. I
finally broke when Grayson, a student typically full of life, creativity, and unconventional
ways of solving problems, began tearing up halfway through a district mandated pretest. I
calmly walked to the front of the room taking a seat on the wobbly stool I had inherited
from the previous teacher and asked my students to stop taking their pretests. As I began
one of my more vulnerable discussions as a teacher, I saw fear, boredom, and
somberness. I started the conversation by apologizing and asking how my students felt.
My students’ responses broke my heart: “stupid”, “like I don’t know anything”, “how am
I ever going to learn this”, “why do we have to take this test, I know I don’t know
anything.” Their responses were raw and it crushed me.
With a shaky voice I tried to relay how my students had impressed me with their
work over the course of the semester, highlighting creative strategies they had used to
find the surface area of food items brought from home, floor plans they had designed for
their tiny house projects, and listing challenging questions they had presented to the class
during our integers unit. I wanted to reassure them they were innovative, thoughtful, and
capable mathematicians. On the reverse side of their pretest, I asked them to list all their
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strengths as mathematicians and told them it was the only side of the pretest, I was
interested in assessing. There was no way to undo all of the wounds the school system
had inflicted on my students and to restore their joy of learning mathematics in one
discussion, however, it was a start for them and for me.
Defining Curriculum
In developing this project and throughout my middle school teaching career, I
kept returning to the following questions—is there room for joy in the mathematics
classroom? If so, how can space for joy be provided? And what needs to be rearranged? I
was not alone in my wonderings. My anecdotal experience with the constraints of
standards and mandated testing had been articulated by Doll nearly two decades earlier,
“Today—we students, educators, parents—are dominated by tests and standards. They,
not we determine our worth, our being. They are heartless. We have given up our hearts
and souls to the ‘gods of measure’” (Doll, 2002, pp. xi). If tests and standards dominate
curriculum and squelch joy, how can curriculum be deconstructed and reconceptualized
to open space for joy?
As a field, mathematics education, has often allowed elements outside of the
classroom to both define curriculum and dictate the meaning of success. Joy, however,
comes not from constraint, but rather through the freedom of self-determination. In order
to create space for joy curriculum must be reconceptualized as an open system
(unbounded)—self-organizing, non-linear, and responsive to perturbation (Doll, 1993).
Such a curriculum is embodied not in the form of standards, but rather in the process of
teaching and learning. Doll (1993) articulated characteristics of an unbounded curriculum
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using a matrix with the following characteristics: 1) Richness—a curriculum’s richness
its depth and layers—complexity; 2) Recursion or organizing, evaluating, and selection
through reflection; 3) Relations—the twin process of cultural (outside the curriculum)
and pedagogical (within the curriculum) connections 4) Rigor or mixing, looking for
alternatives (Doll, 1993). An unbounded curriculum is teacher-dependent not teacherproof, and its defining characteristic is a sense of movement and process. As such,
curriculum can be viewed metaphorically as a fractal (Fleener, 2002). Doll and Fleener’s
conceptualization of curriculum is picked up again in Assembling Sandcastles. The
following section examines how research has conceptualized curriculum and positioned
the role of the teacher in the context of the teacher-curriculum relationship.

Figure 3.2: Video detailing Pollock’s painting process. Click photo to view video
(MoMA, 2010).
Motion Made Visible
The complex process between teachers and curriculum materials can be illustrated
through the creation of art. Teaching occurs for a specific audience, with a set of
materials, and purpose. Similarly, an artist chooses the style and medium most suited to
convey their intended message bringing their perceptions, experiences, techniques, and
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framing into the piece. For example, Jackson Pollock’s choice of tools (e.g., towels,
hardened brushes, and sticks), technique (e.g., flinging, dripping, and poring paint), color,
willingness to challenge the conceptualization of art, and the rhythm of his process
influenced the product. While Pollock’s paintings do not contain subjects, they are
designed to illicit emotion, playfulness, and mimic aspects of nature. In his work Mural
(1943), Pollock’s play with colors, large scale, and use of lines capture a memory from
his childhood (Oliver, 2003). Pollock described his drip technique as, “Energy and
motion made visible—memories arrested in space” (Oliver, 2003 p. 31). Moreover, the
process continues when art is experienced and interpreted by an audience; however, the
artist’s positioning dictates the framing of the representation. The life of the painting
continues and transforms beyond the artist.
At times researchers have viewed curriculum as a paint-by-number in which
teachers implement written curriculum (as a set of step-by-step instructions with
predetermined boundaries, color choice, and intended tools) ignoring the role of the artist
in the interpretive and implementation process; failing to recognize the subject,
technique, experiences, materials, perceptions and process influencing the resulting
painting (McLaughlin, 1976). Thus, positioning the teacher outside the curriculum. Much
like the process between the artist and their composition, a dynamic relationship exists
between teachers and curriculum materials. In order to create space for joy, both
curriculum materials and the role of the teacher needs a different figuration. The
subsequent section details how curriculum resources and the teacher’s role in the
curriculum process have been studied depicting affordances and constraints.
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Pollock expanded the type of tools used to paint by moving beyond paintbrushes,
and consequently, opened up possibilities for new techniques (e.g., flinging, dripping,
and poring paint). In other words, the materials available and the conceptualization of
how those tools should be used influenced Pollock’s process. As the materials (tools)
available to teachers expand and change it is reasonable to question how changes
influence teachers’ curriculum process. In an effort to understand the figurations
researchers had assigned to curriculum materials, I began comparing how researchers had
conceptualized curriculum. Foucault (1973) articulates two types of comparison—
measurement and order. In my first attempt, I tried a measurement approach creating
categories or units to compare figurations of curriculum materials. After a few iterations
of generating categories—print or electronic materials and reform based (e.g., CMP) or
traditional—I was drawn to the idea of boundaries. How were researchers bounding
curriculum? As a result, I ended up with three categories: bounded (edges of curriculum
are clearly marked); blended (some edges of curriculum are defined while others remain
flexible); and unbounded (the edges of curriculum are not marked or defined). Table 1
and the subsequent section illustrates my approach to make sense of figurations
researchers have used to represent curriculum resources.
Table 3.1:
Figurations of Curriculum Resources
Category
Example
Bounded
“Is there a differential
mathematics learning effect when
secondary school students study
from an integrated textbook
(Course 1) and when students
study from a subject-specific
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Study
Charalambous & Hill
(2012); Grouws et al.
(2013); Herbel-Eisenmann
(2007);; Wang &
McDougall (2019)

Unbounded

Blended

textbook (Algebra 1)?” (Grouws
et. al, p. 420)
“In the work of instruction,
teachers draw from a variety of
resources which include,
textbooks, teachers’ guides, online
material and electronic devices
(Leong et al, 2019, p. 50)
“First, a curriculum can be
thought of as the set of written
materials provided to teachers—
the textbook, teachers’ guide,
assessment materials, etc. In
addition, the term curriculum is
used to refer to the lesson that is
enacted in the classroom” (Sherin
& Drake, 2009, p. 468)

Leong (2019); Pepin et al.
(2013); Webel et al. (2015)

Confrey et al. (2017); Nicol
and Crespo (2006); Sherin
& Drake (2009); Stein &
Kaufman (2010)

Bounded
A bounded figuration of curriculum sets clear constraints about what materials
and concepts are part of curriculum. Most of the articles in the bounded category used a
specific textbook or curriculum program. For example, Charalambous and Hill (2012)
constructed their study around CMP materials clearly setting boundaries around a
specific group of textbooks. Charalambous and Hill described the boundaries of their
conceptualization of curriculum, “We approach this inquiry by comparing lessons taught
by teachers with differing mathematical knowledge for teaching who were using either
the same or different editions of a US Standards-based curriculum” (p. 443). In their
international comparison, Wang and McDougall (2019) challenged my categorical unit
bounding curriculum not as a set of textbooks, but rather as a set of national standards
stating,
The data for this study were chosen from the Ontario mathematics curricula for
grades 1 – 8 (Ontario Ministry of Education, 2005a, b), grades 9 and 10 (Ontario

30

Ministry of Education, 2005a, b), and grades 11 and 12 (Ontario Ministry of
Education, 2007) within the academic stream and the People’s Republic of
China’s mathematics curriculum framework (Chinese Ministry of Education,
2011) and textbooks published before 2014 from the People’s Education Press”
(Wang & McDougall, 2019, pp. 1134).
Wang and McDougall offered a few wrinkles by using curriculum documents and
textbooks to define curriculum; however, clear boundaries were set.
While studies falling into the bounded category constricted the types of resources
included, they also afforded opportunities for a deeper examination of the resource under
study. By restricting curriculum to two specific textbooks Grouws and colleagues (2013)
were able to look specifically at the effect content organization (integrated or specific) of
textbooks had on student learning. Grouws and colleagues’ constriction of curriculum is
exhibited in the following quote, “We then narrowed our sample further to those schools
in which the integrated curriculum was the Core-Plus Mathematics Program (Coxford et
al., 2003) because Core-Plus was the most widely used of the integrated curricula
(Grouws et al., 2013, pp. 425). Examining content organization may not have been
possible in a broader conceptualization of curriculum materials.
At first glance Herbel-Eisenmann (2007) constricted the conceptualization of
curriculum. She clearly established boundaries limiting curriculum materials to a specific
CMP unit in her examination of the textbooks’ voice (i.e., how the text encourages the
structuring of relationships and roles focusing on power). “The particular 64-page student
unit I focused my analysis on was the student edition of Thinking with Mathematical
Models (TMM)9” (Herbel-Eisenman, 2007, pp. 352). While the study constrains and
bounds curriculum, Herbel-Eisenmann expounded the types of questions researchers

31

asked about curriculum by moving the conversation beyond mathematical content.
Shedding light on the role language choice has on curriculum materials HerbelEisenmann adds depth to the conversation about matching the intended ideological and
epistemological views of researchers and reformers and designed curriculum materials.
Unbounded
An unbounded conceptualization of curriculum materials leaves the edges of what
constitutes curriculum undefined. The excerpt from Leong and colleagues (2019)
captures an unbounded conceptualization of curriculum, “In the work of instruction,
teachers draw from a variety of resources which include, textbooks, teachers’ guides,
online material and electronic devices” (Leong et al, 2019, pp. 500. Expanding the types
of materials considered to be curriculum creates opportunities to examine different
aspects of teacher’s work with curriculum materials. By leaving the boundaries of
curriculum undefined, Leong and colleagues are able to look beyond the textbook and
standards and rely heavily on teacher generated notes in their analysis. Shifting from
textbooks and standards to teacher created curriculum materials provided opportunities
for the researchers to engage with materials more closely.
A study by Confrey and colleagues (2017) provides another example of an
unbounded conceptualization of curriculum. In response to the increase in digital
curriculum resources, Confrey et al. (2017) investigated teachers’ use of Open
Educational Resources (freely available online resources). Confrey et al. proposed an
agile curriculum framework to describe teacher’s continuous revision of curriculum.
Specifically, they explored the development of Math Mapper (M-M) a digital curriculum
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platform. Confrey et al.’s expanded view of curriculum is evident in the following
excerpt:
Teachers can then flexibly order, and specify the duration of time for, the
different clusters (illustrated in Fig. 8, accompanying Study 1 below). M-M also
automatically creates a calendar view for scheduling assignments, including links
to internet materials, scheduling assessments, and making notes (Confrey et al.,
2017, p. 722).
Moreover, Confrey et al. did not shy away from complexity, but embraced the variance in
resources and teachers’ design strategies. Confrey et al. still maintain a curriculum driven
by standards but allowed room for teacher supplementations and revisions.
Webel et al.’s (2015) study surrounding professional development and curriculum
material implementation also described an expanded conceptualization of curriculum
materials. Their findings from a study surrounding professional development and
curriculum material implementation.
Teachers were combining internet resources, district textbooks, and district
designed modules thus, creating their own systems of curriculum. Our data
showed that while teachers did heed district recommendations in terms of using
textbooks, modules, and web-based resources, they also selected and used many
resources that they found themselves on the Internet (Webel et al., 2015 pp. 61).
The analysis by Webel and colleagues revealed teachers used Internet resources more
frequently than other resource types. The study also revealed teachers considered five
criteria when evaluating resources: student needs, the CCSSM standards, features of
curriculum resources, and their own needs. Webel et al.’s study demonstrated the
curriculum systems teachers were crafting went beyond their anticipated framework.
Blended
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Some articles I encountered challenged the dichotomic approach of my bounded
and unbounded conceptualization. The articles in this category introduced tension, and a
third category became necessary to expand my categorization system. The blended
category is not simply a catch all for articles not meeting the criteria for bounded or
unbounded but maintains characteristics in its own right. A blended conceptualization of
curriculum draws boundary lines for aspects of curriculum, but maintains fluid boundary
lines in other aspects. For example, Stein and Kaufman (2010) draw clear edges in regard
to physical curriculum materials—Everyday Mathematics curriculum or Investigations—
conceptualizing their study, however, they also recognized teachers themselves possess
resources (e.g., experience and content knowledge). The following excerpt demonstrates
the added dimension Stein and Kaufman add to their conceptualization of curriculum:
“Specifically, the authors focus on how teacher capacity (their level of education,
experience, and knowledge) and their use of curriculum influence instruction. The study
sample is 48 teachers implementing two standards-based mathematics curricula Everyday Mathematics and Investigations” (p. 663). While Stein and Kaufman shared
many similitudes with other articles in the bounded category, the added complexity of
teachers’ resources moved the article into the blended category.
Nicol and Crespo (2006) analyzed preservice teachers’ interaction with textbooks
and placed some boundaries on curriculum focusing primarily on textbooks available in
student teacher’s practicum classrooms. Other materials, however, provided by the
classroom teacher and their adaptations to curriculum materials were also considered. For
example, their description of a participants use of curriculum materials demonstrates a
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curriculum extending beyond the textbook, “For Tara it was important to be able to
supplement the textbook lessons with ‘things from all different sources’" (p. 345). A
study by Choppin (2011) takes a similar conceptualization of curriculum resources.
While Choppin does not offer a definition of curriculum, he does express the idea of
something beyond textbooks and standards, “Teachers who engage in learned adaptations
adopt curriculum materials in the sense that they go beyond simply following the
prescribed curriculum in using the resources to facilitate the teaching and learning
practices they envision” (p. 335). Expanding the notion of curriculum materials creates
challenges for exploring specific textbooks or curriculum programs, however, it opens
new lines of questioning in terms of how teachers are working with curriculum materials.
The categorized studies began forming a picture of how curriculum materials had
been studied, however, it was mechanistic and choppy. I was still unsatisfied with my
placement of some articles such as Confrey et al. because they expanded the notion of
curriculum materials and accounted for teachers’ adaptations and modifications of
components of an online set of resources; however, their conceptualization still
maintained a standards dominant (learning targets) approach. Confrey et al. articulated
the hold standards maintained even in their agile system.
M-M is organized around the program theory of students progressing along
learning trajectories. The learning trajectories are made explicit and accessible to
all; they undergird other features of the DLS such as the diagnostic assessments,
and therefore add to its potential to strengthen teachers’ professional capacity to
use the tool (Confrey et al., 2017 p. 719).
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Was this conceptualization truly open? Simply put, Confrey et al.’s article broke my
system. I wondered if a different approach would offer a clearer and more holistic
picture. I decided to compare the studies not by measurement but rather by order.
Foucault (1973) articulates the process of ordering stating, “Comparison by
means of order is a simple act which enables us to pass from one term to another, then to
a third, etc., by means of an ‘absolutely uninterrupted’ movement” (p. 53). Ordering
conceptualization of curriculum materials by complexity (bounded to unbounded)
allowed me to consider nuances not afforded by my categorization process. As depicted
in Figure 3.3, Wang and McDougall’s conceptualization of curriculum as a set of
predetermined content standards represents a bounded conceptualization of curriculum
and Pepin et al. (2013) expanded notion of curriculum as a collection of resources chosen
by teachers from a variety of sources represents an unbounded conceptualization of
curriculum materials. Foucault also cautions comparisons can be reductive. In an effort to
maintain complexity and recognize nuance, notions are not arranged in a straight line
from left to right, but rather another dimension of height is used to represent aspects
beyond ranking notions by boundedness. For example, Wang and McDougall (2019) and
Grouws et al. (2013) both had clearly bounded conceptualizations of curriculum,
however, the authors drew boundaries differently—Wang and McDougall (predetermined
set of standards) and Grouws and colleagues (used specific mathematics programs).
Ordering notions of curriculum allowed me to visualize the range of possibilities and the
affordances of each notion. Figure 3.3 provides a visual representation of my ordering
process.
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Figure 3.3: Ordered comparison of the boundedness of curriculum from bounded (left) to
unbounded (right). The y-axis denotes different types of curriculum materials—standards
documents (Wang & McDougall, 2019) and online modules (Confrey et al., 2017).
Role of the Teacher
My approach for understanding how the role of the teacher has been
conceptualized mirrored my process for understanding conceptions of curriculum. I
began using a measurement comparison and creating categories (e.g., implementor and
crafter); however, researchers’ notions of the roles teachers play in the teachercurriculum relationship were varied and nuanced. I needed to narrow the scope of my
analysis and opted for an ordered approach similar to the one used in the previous section
to explain notions of curriculum resources. What I was really interested in was how
researchers were positioning teachers. How researchers position teachers in their
conceptualization of curriculum determines the aspects of the teacher-curriculum
relationship and the type of knowledge gained from the study (Lloyd et al., 2017). How
much weight were teachers afforded by researchers in the teacher-curriculum
relationship? The subsequent section details my ordering process and offers visuals as
well as verbal descriptions to capture my thinking. Table 3.2 provides example articles
for comparing the teacher-curriculum relationship ranging from curriculum dominant to
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teacher-driven. The three examples are not intended to be categories but rather are
landmarks representing a spectrum of possible locations.
Table 3.2:
Spectrum of Weight within the Teacher-Curriculum Relationship
“Difficult to select appropriate materials for a given
school or district context and to design the
conditions that will enable teachers to implement
them in ways that are intended by the developers”
(p. 2).
“The ways teachers attend to curriculum resources
is influenced by a range of teacher characteristics
related to their beliefs about mathematics teaching
and learning, their beliefs about the role curriculum
materials, their strategies and practices around the
use of curriculum materials, and their capacity to
competently use curriculum materials to enact
particular forms of instruction” (p. 333)

Balanced

Stein & Kaufman
(2010)

Choppin (2011)

Weight
Curriculum

Example
Driven

Landmarks

Teacher

Pepin et al. (2017) “Teacher interaction with curriculum resources,
whether digital or traditional, is a participatory twoway process of mutual adaptation” (p. 803)
*Selected articles are intended to act as signposts. The table is not intended to separate
articles into categories.
By ordering the weight researchers were affording teachers in their
conceptualization of the teacher-curriculum relationship (from curriculum-driven to
teacher-driven) I was able to consider subtilties. Moreover, to heed Foucault’s cautions
and maintain complexity, notions of weight were not arranged in a one-dimensional line.
Another dimension—height—was used to represent nuances within the teachercurriculum relationship. For example, as depicted in Figure 3.4. Wang and McDougall’s
and Stein and Kaufman’s (2010) conceptualization of the teacher curriculum relationship
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is curriculum driven, however, Wang and McDougall’s focus is on mathematical context
while Stein and Kaufman focused on teacher implementation. Ordering notions of weight
within the teacher-curriculum relationship allowed me to visualize the range of
possibilities and the affordances of each notion.
Curriculum-Driven
Stein and Kaufman (2010) conceptualized the teacher-curriculum relationship as
curriculum driven, “The authors address this question from the point of view of teachers
and their ability to implement mathematics curricula that place varying demands and
provide varying levels of support for their learning” (p. 663). Stein and Kaufman found a
strong correlation between teachers who reviewed the big mathematical ideas in the
curriculum and teachers who implemented lessons at a high level. Professional
development significantly correlated quality implementation. Implementation measures
were significantly correlated with teachers’ lesson preparation that took into account the
big mathematical ideas within curriculum. Under this conceptualization of the teachercurriculum relationship, the teacher’s role is to implement curriculum as written and
maintain intentions of the writers.
In a comparative study, Wang and McDougall (2019) analyzed curriculum from
China and Canada and located teachers further away from curriculum than Nicol and
Crespo. Wang and McDougal’s view of curriculum located the mathematical content of
textbooks at the center of curriculum systems and placed teachers externally. “Textbooks
bridge official curriculum and teacher content coverage and include content for student
learning. Students learn mathematics based on learning opportunities or experiences
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provided by teachers who implement or enact textbooks” (Wang & McDougall, 2019, p.
1132). Moreover, Wang and McDougall viewed curriculum design as a series of
sequenced topics. Grouws et al. (2013) focused on fidelity of curriculum use to explore
the relationship between curriculum features and teacher characteristics and the impact
made on student performance. Grouws et al. found teachers conscientiously implemented
the curriculum following the intended curriculum; however, some teachers adapted
curriculum materials more frequently. The study found no significant effect between
student performance and the fidelity of curriculum implementation. Grouws et al.’s view
of teachers limited their role in the curriculum process and placed them externally. Nicol
and Crespo (2006) also framed the teacher-curriculum relationship in terms of fidelity,
however, they focused on how preservice teachers evaluated curriculum materials. Nicol
and Crespo expanded the role teachers played in the teacher-curriculum relationship as
suggested in their findings, “The practicum can, however, challenge preservice teachers
to be creative and flexible users of curriculum materials” (p. 331).
Herbal-Eisenmann's (2007) afforded even greater freedom to teachers from
curriculum materials by shedding light on the role language choice has on curriculum
materials and adding depth to the conversation about matching the intended ideological
and epistemological views of researchers and reformers and designed curriculum
materials. Her findings suggested the text was authoritative and teachers were constrained
by the text. Herbel-Eisenman (2007), however, recognized teachers’ ability to overcome
constraints of the text, “The teacher may explicitly change something in the textbook
(e.g., ‘The book says ..., but we're going to...’). This latter use of a textbook more
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prominently highlights the authority of the teacher to change the classroom practices”
(Herbal-Eisenman, 2007, p. 364).
Charalambous & Hill (2012) introduced complexity, crediting aspects of both
curriculum materials and teachers as influencers of instruction. Charalabous and Hill’s
study saw teachers as working with curriculum materials, “The paper begins by situating
our work at the intersection of teacher knowledge, curriculum materials and their use by
the teachers, and the quality of instruction” (p. 447). In this study, teachers were
positioned as influential but positioned hierarchal, below intended learning outcomes
(standards). While Charalambous and Hill acknowledged the intersections of teachers
and curriculum, they still constrained the role teachers by placing more emphasis on
standards than on teacher adaptions.
Balanced
Choppin (2011) offers a balanced relationship between teachers and curriculum
and will act as a landmark. Choppin described a teacher-curriculum relationship
influenced by both the teacher and curriculum resources, “In the enactment perspective,
curriculum is created by teachers and students in classrooms, and teacher characteristics
and practices play a large role in structuring the interaction between students and
curriculum materials” (Choppin, 2011, pp. 333). Sherin and Drake (2009) expressed a
similar view of teachers and curriculum:
As the studies discussed above have amply documented, a set of curriculum
materials does not determine the nature of instruction in any straightforward
manner. A teacher reads and interprets the materials, and this interpretation
depends greatly on what the teacher knows, including his or her knowledge of the
subject-matter, and of the teacher’s and students’ beliefs about instruction (Sherin
& Drake, 2009, p. 471).
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Their findings suggest teachers engage in three activities before instruction: reading,
evaluating, and adapting curriculum materials. In this study, teachers were seen as
meaning makers (interpreters of designated district materials) who transmitted curriculum
material to students. Moreover, Sherin and Drake suggested teachers use curriculum
materials flexibly.
Confrey et al.’s (2017) conceptualization of the teacher-curriculum relationship
tilts weight from curriculum materials to teachers. Under this perspective, teachers were
seen more as revisionists of predetermined objectives. The study, however, broadened the
view of both what resources are and the role of the teacher. Their study viewed teachers
as the drivers of curriculum—designing and redesigning curriculum based on student
learning. Confrey et al.’s (2017) online learning platform Math-Mapper (M-M) afforded
teachers opportunities to design learning sequences and units, however, learning
trajectories maintained significant influence in the design process as demonstrated in the
following excerpt:
With M-M the elements of the learning map can be sequenced into a course by
dragging and dropping the big ideas and/or individual clusters into a curriculum
wheel (or calendar wheel). Teachers can then flexibly order, and specify the
duration of time for, the different clusters (Confrey et al., 2017, p. 722).
While Confrey et al. began shifting the balance towards teachers, learning objectives
constrain teachers’ authority to design curriculum.
Remillard et al.’s (2019) conceptualization of the teacher-curriculum
relationship gave teachers even more weight over curriculum materials than
Confrey et al. (2017). Remillard et al. framed teachers as designers of curriculum.
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In their study, analyzing teachers steering of mathematics lesson in terms of how learning
goals were articulated in curriculum materials Remillard et al. viewed teachers as crafters
of curriculum. Teachers’ roles, however, were constrained by the dominance of
mathematical goals dictated in curriculum materials. “This perspective identifies the
teacher as a critical agent in this process. When teachers read and use curriculum
materials to design lessons, they transform the written curriculum, or the published
curriculum materials, into their intended curriculum” (Remillard et al., 2019, p. 102).
Remillard and colleagues’ conceptualization of the teacher-curriculum affords teachers
agency in curriculum design, but still places significant weight on curriculum objectives.
Teacher-Driven
Other researchers have conceptualized a teacher-driven curriculum. For example,
Pepin, Xu, Trouche, and Wang (2017) centered curriculum around teachers allowing
them to define curriculum resources and learning goals. In their study, Pepin et al. (2017)
examined three Chinese teachers’ resource systems using the theoretical framework,
documenational genesis. A teacher’s whole set of resources (teacher resource system)
was reviewed to more deeply understand the relationship between teachers and resources.
Pepin et al. used the Schematic Representation of a teacher’s Resource System (SRRS)
which is a diagram drawn by a teacher to describe the relationship of different activities
and the corresponding resources). Each of the three teachers developed their own unique
system of resources including: online materials, textbooks, teacher guides, notes,
homework, assessments, and shared resources with colleagues. These systems of
resources were used during interviews to gain a deeper understanding of teacher’s
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curriculum design. Pepin et al. also found teachers emphasized the collaborative aspect of
developing and sharing materials. Their findings indicated different design goals
necessitate different ways of designing. Moreover, Pepin et al. (2017) suggested teachers’
capacity to design learning activities has three components: goals of the activity, robust
and flexible principles, and continuous reflection. In an earlier study, Pepin et al. (2013)
articulated teachers work with curriculum resources as collective and iterative (a series of
reflection and adaptations). From this perspective, teachers are driving mathematics
curriculum. Both studies, Pepin et al. (2017) and Pepin et al (2013), expanded the role of
teachers and afford teachers opportunities to define curriculum.
Leong et al. (2019) also articulated a teacher-curriculum relationship centered
around teachers. In a case study, they focused on materials created by a Singaporean
teacher (e.g., teacher developed notes and supplemental quizzes) crafted for instructional
activities in the classroom. Findings revealed the teacher referenced the school textbook
frequently to generate instructional materials and notes, however, he did not merely
transfer or make minor modifications. The teacher (Tech Kim) saw the transfer as the
process of making things explicit: filling in gaps in the textbook, prioritizing ideas, and
clarifying possible student misconceptions. Additionally, Tech Kim showed a high level
of sophistication crafting units by foregrounding and connecting important ideas over a
unit. Leong and colleagues’ study liberated many constraints traditionally placed on
teachers and curriculum and afforded opportunities to focus on teachers’ curriculum
design process.
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Other researchers have liberated teachers from the constraint of curriculum’s
dominance in the teacher-curriculum relationship. For example, Remillard (2005)
recognized districts’ intention to control mathematics teaching practices through the
mandated use of curriculum materials and standards, however, Remillard positioned
teachers within the curriculum as active constructors of the enacted curriculum loosening
the influence of the district by relocating the teacher. Remillard argued the interactive
process between teachers and curriculum resources was multifaceted and complex.
Gueudet and Trouche (2009) also viewed teachers as curriculum designers and
investigated teachers’ professional activity using an e-textbook including: selecting
resources, designing tasks, and sequencing. Through teachers’ design process their
decisions, adaptations, and implementations transform a set of resources and a curriculum
system is developed over time. Gueudet and Trouche found teachers’ systems were
distinctive and influenced by teachers’ professional characteristics and personal
background. Gueudet and Trouche positioned teachers at the center of the curriculum
process. Figure 3.4 provides a visualization of my ordering process.

Figure 3.4: Illustrates how researchers position teachers in the curriculum-teacher
relationship—ranging from curriculum dominant (left) to teacher-driven (right). The y-
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axis adds another dimension representing nuances in aspects of the relationship
researchers focus (e.g., mathematical content and teacher implementation).
Creating Space for Joy
The researchers’ view of the teacher-curriculum relationship positions the teacher
and curriculum resources in unique ways. Researchers have been advocating for teachers
to have a more significant role over curriculum for decades. Ben-Peretz (1990) advocated
freeing teachers from the tyranny of the text. She was not the first to do so, however, she
was influential. She argued for teachers to make autonomous curriculum decisions
appropriate for their local classrooms. While some researchers have made the shift
advocated by Ben-Peretz others continue to frame the teacher-curriculum relationship as
standard-driven. For example, Nicole and Crespo (2006) framed the teacher-curriculum
relationship in terms of fidelity viewing curriculum materials as representations of
concepts and positioned the teacher as an evaluator external of curriculum decision and
design. In contrast, Webel et al.’s (2015) investigation acknowledged teachers’ agency
over curriculum decisions. Confrey et al. 2017 and Pepin et al. 2017 furthered this idea of
agency and positioned teachers as designers at the center of curriculum. Positioning
teachers as designers necessitates conceptualizing curriculum materials as one of the
many available resources teachers can draw from to craft lessons. Different locations
impact the teacher’s role and expand (e.g., Leung, 2019; Pepin et al., 2017; Webel et al.,
2015) or contract (e.g., Grouws et al., 2013; Sherin and Drak, 2009; Wang and
McDougall, 2019) types of resources used.
In order to create space for joy, weight in the teacher-curriculum relationship needs
to shift to be teacher-driven and curriculum resources must be unbounded. Joy comes not

46

from constraint, but rather through liberation. Such a conceptualization of curriculum
must be unbounded and non-linear similar to the curriculum perspectives held by
Gueudet and Trouche (2009), Remillard (2005), and Pepin et al. (2017). Moreover, Doll
(1993) suggested such a curriculum would be rich, reflective, relational, and rigorous. An
open curriculum is teacher-driven not defined by standards. A sense of movement and
process are maintained in the conceptualization of an open curriculum. To bring joy back
to mathematics teaching and learning a different conceptualization of curriculum is
necessary—one that is metaphorically a fractal (Fleener, 2002).
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Figure 4.1: River network from the Shaanxi province in China (Malamud, 2019).
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River systems are intricate, complex, dynamic, and interconnected. Moreover, the
fractal patterns of river systems emerge from simultaneous events affecting water flow
(Fattahi & Jahangiri, 2012). The colors representing changes in elevation in the map
above accentuate the bifurcate structure of the main river and its tributaries. An interplay
between the structure of the river system and the landscape surrounding the network
influences the flow of water and sculpts the geographical features of the river basin
(Fattahi & Jahangiri). River systems have the capacity to take large quantities of rainfall
and condense it into a small area (Fractal Foundation, 2019). From the main river channel
to the smallest tributary the structure remains similar regardless of the scale.
Embracing Turbulence
Moving to the foothills of the Blue Ridge Mountains for graduate school provided
new opportunities for me to explore nature and the coursework provided the stress I
needed to escape campus. The location boasts some of the top whitewater rivers in the
country all within a few hours drive. A fellow graduate student asked if I wanted to go
whitewater kayaking. I was hesitant but agreed to go. After going over safety procedures
and the basics of paddling, we ran a short stretch of the Green River. It was exhilarating,
terrifying, and somehow relaxing. We practiced edging, reading water, T-rescues, and
wet exits. I swam in the chilly water several times throughout the run, but I could not
wait to get back on the water. Kayaking requires a mix of intuition and skill to navigate
the river. Rapids can be run for efficiency or style by choosing a smooth line, catching
eddies, peeling out, or ferrying and occasionally result in wet exits. Turbulence is not
avoided but rather studied playfully.
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Figure 4.2: Kayaking the Chattahoochee River.
Three Prominent Perspectives
The subsequent section depicts the movement of my conceptualization of the
teacher-curriculum relationship by exploring three prominent perspectives. In an effort to
demonstrate my process, I focus on the movement within my system of organization. To
make sense of the world around us we build on previous experience and knowledge
constantly folding in new encounters. The process of constructing knowledge is a
complex organization system trying to merge new encounters into existing constructs.
The eighteenth and nineteenth centuries were dominated by the Newtonian paradigm—
linear models of mathematics and thought to explain the world (Fleener, 2002). Many
advances in astronomy, physics, and mathematics cemented the wide reach of Newtonian
ideas into the humanities, however, scientists and researchers alike avoided studying
nonlinear systems (Capra, 1996). When encountering turbulent systems scientist and
researchers often sought to linearize the patterns rather than recognize a different type of
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order (Capra, 1996). Recognizing complexity this project aims to embrace chaotic
patterns to create a different type of model for the teacher-curriculum relationship.
Teachers’ interaction with curriculum resources has been a scholarly line of
research since the 1920’s (Lloyd et al., 2017). Curriculum research began investigating
curriculum materials’ presentation of topics and has evolved into a field considering the
relationship between teachers’ and curriculum. Research on teachers’ work with
curriculum materials has produced varying perspectives. Initially, I approached the
literature review mechanistically trying to sort and place studies and perspectives into
categories. As I continued to work with the literature and design this project my carefully
crafted categories began to blur. I began to imagine how curriculum perspectives could
be conceptualized using a fractal metaphor. The subsequent section traces the movement
of my ideas as I encountered turbulence in categorizing studies.
Specific Mathematics Curricula
An initial attempt to wade through the literature began by exploring three specific
mathematics curricula. The goal was to investigate how three specific mathematics
curricula have influenced the field’s study of curriculum. The section has two goals to
demonstrate the affordances and constraints of each perspective and to illustrate how
conceptualizing curriculum as a bounded or unbounded set of resources influences the
type of knowledge gained. Two text-based curricula developed in the United States,
Connected Mathematics Project (CMP) and Everyday Mathematics (EM), and one online
curriculum, Sésamath, developed in France are examined. The three curriculum programs
represent different grade bands and were chosen for their widespread use, form of
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curriculum material (i.e., print and digital), and the findings they facilitated. The
inclusion of Sésamath provided examples of a different grade band (i.e., secondary), a
digital curriculum, and represents a move away from bounding curriculum. The
subsequent section first provides background information for the specific curricula and
then explores my categorization of the studies. Table 4.1 demonstrates articles associated
with the study of three prominent mathematics curricula.
Table 4.1:
Mathematics Curricula
Curriculum

Article

CMP

#Cai (2014); +Charalambous, Hill, & Mitchell (2012); +Choppin
(2011); #Herbel-Eisenmann (2007); +Hill and Charalambous
(2012); +McDuffie, Choppin, Drake, Davis, & Brown (2018);
+Sleep and Eskelson (2012); Superfine (2009)

Everyday
Mathematics

#Remillard, Reinke, & Kapoor (2019); #Stein and Kaufman
(2010); #Webel, Krupa, and McManus (2015)

Sésamath

*Gueudet, Pepin, Restropo, Sabra, and Trouche (2018);
*(Gueudet, Pepin, Sabra, Trouche, 2016); *Pepin, Gueudet, and
Trouche (2017)
# Denotes a leveled interaction
+ Denotes a multivariable interaction
* Denotes a helical interaction
Everyday Mathematics (EM)
The University of Chicago School Mathematics Project (UCSMP) began to develop
insights into a coherent elementary mathematics program in the 1970’s and 1980’s later
evolving into EM (Bell & Isaacs, 2007). Mathematics content was organized into nine
strands (e.g., Measures, and Geometry and Spatial Sense) and six themes (e.g., links of
mathematics to the everyday world and problem solving and mathematical modeling;
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Bell & Isaacs, 2007). The authors envisioned EM would require teachers to modify their
existing teaching practices (Bell& Isaacs, 2007). Studies using the EM curriculum were
chosen to help illustrate how Standards-based curriculum moved the field forward and
the opportunities these types of curriculum present for teacher-curriculum interaction.
Connected Mathematics Project (CMP)
The CMP curriculum was developed between 1991 and 1997 with NSF funding and
later revised in 2000 (Lappan, Phillips, & Fey, 2007). CMP is a middle school, problembased curriculum designed to situate mathematics in everyday contexts (HerbalEisenmann, 2007). The problem-based curriculum was created during the Standards era
by a group of mathematics professors at Michigan State University and held the largest
market share for reform materials (Jones & Tarr, 2007). Every grade level, 6-8, has eight
units broken into problem sets called “Investigations” and includes a teacher’s guide and
assessment package (Charalambous & Hill, 2012). The CMP curriculum was designed to
foster high-level student thinking by engaging students in activities providing
opportunities for conjectures, making connections, and drawing representations (Lappan
& Phillips, 2007). CMP’s popularity has led researchers to conduct studies investigating
the implementation of CMP’s materials (e.g., Jones & Tarr, 2007).
The collection of studies involving CMP has pushed the field forward in
understanding the relationship between teachers and curriculum. The studies in this
section are not an exhaustive list of all studies conducted using CMP, but the section is
designed to highlight the dynamic relationship between teachers and curriculum. For
example, Jones and Tarr’s historical perspective of the cognitive demand levels of middle
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school textbooks was excluded. While the study provides a comparison of the written
curriculum, no findings reveal the interactions of the teacher. Studies using the CMP
curriculum provided a variety of findings (i.e., voice, Mathematical Knowledge for
Teaching (MKT), and teacher perceptions of curriculum use) (Herbel-Eisenmann, 2007;
Charalambous & Hill, 2012; McDuffie, Choppin, Drake, Davis & Brown, 2018).
Sésamath
Sésamath an organization of teachers in France was founded in 2001 with the aim
of designing and publishing open access teaching and learning resources (Gueudet,
Bueno-Ravel, Modeste, & Trouche, 2017). More than 1 million students and
approximately 20,000 teachers are now subscribers to the freely accessible website; an
associated paper textbook is also available for purchase (Gueudet et al., 2017). The
Sésame platform allows teachers to collaborate with colleagues and students, design and
share interactive mathematical tasks and lessons, and even link external sources (Gueudet
et al., 2017). Furthermore, all Sésamath resources are designed by teachers (Gueudet et
al., 2016). Sésamath was selected to demonstrate the changing nature of resources
available to teachers and the unique interactions between teachers and digital curriculum
resources (DCR). E-textbooks continue to gain prominence in many countries either
complementing or replacing paper textbooks (Gueudet, Pepin, Sabra, Trouche, 2016).
The emergence and widespread availability of technological resources not only increases
the breadth of resources available, but the dynamic nature of DCR has the potential to
support different types of learning and interactions with resources by students and

53

teachers (Pepin, Choppin, Ruthven, & Sinclair, 2017; Trouche, Drijvers, Guaeudet, &
Sacristán, 2013).
As I read and analyzed articles investigating EM, CMP, and Sésamath three
perspectives on teachers’ curriculum interactions emerged: leveled, multivariable, and
helical. Table 4.2 demonstrates how these perspectives were categorized. Instead of
choosing specific frameworks, categories were created to encompass a wider notion of
teachers’ interaction with curriculum. For example, Brown (2009) and Remillard (2005)
both use frameworks viewing teachers as crafters (artistically building lessons) of
curriculum influenced by features of the resources and the teacher, but their frameworks
have unique nuances. Remillard (2005) considers the influence of students and context;
these features are not present in Brown’s (2009) framework. The following section will
illustrate how these perspectives contribute to the field’s understanding of teachers’
curriculum use and demonstrates my early mechanical approach to organizing the
research.
Table 4.2
Perspectives on Teachers’ Interaction with Curriculum Materials
Code

Description

Example

Leveled

Curriculum is
examined at different
levels: intended,
enacted, and attained
(Cai, 2014).

“Textbooks bridge official curriculum and teacher
content coverage and include content for student
learning” Wang & McDougall (2019).
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Multivariable Teachers crafted
lessons influenced by
the attributes of the
teacher and features of
curriculum materials
(Brown, 2009).

“First, this study provides further evidence that
teachers; learning goals and their knowledge of their
students play important roles in influencing how a
teacher adapts curriculum materials…This study
extends these findings by showing how even very
subtle differences in subject-matter learning goals
have a profound impact on how a set of curriculum
materials are enacted” (Davis, Beyer, Forbes, &
Stevens, 2011, pp. 807).

Helical

“For this class of situations, she draws on a set of
resources comprising various books and websites,
ideas communicated by colleagues...Thus the
document produced in a given year provides new
resources: a problem text; students’ productions,
which can also comprise new versions of the problem;
historical texts found on a website and related to the
problem, etc. And a further step in the process of
genesis leads to a new document for the next year,
which will later yield resources for a new elaboration”
(Gueudet & Trouche, 2009, pp. 207).

This perspective views
teachers use of
resources as an
ongoing process over
time. Resources are
adapted, produced,
revised, and integrated
into a teachers’
personal curriculum
system (Pepin, Guedet,
& Trouch, 2013).

Leveled Perspective
This perspective originated in Husén’s (1967) book, International Study of
Achievement in Mathematics: A comparison of Twelve Countries, describing the
characteristics of countries’ curriculum levels. Cai (2014) draws from Husén’s (1967)
findings to create a curriculum framework compatible for comparative studies; these
ideas were also present in the SIMS (Remillard & Heck, 2014). The National Research
Council’s recommendation to increase research at the intended, enacted, and attained
levels of curriculum furthered this perspective (Lloyd, Cai, Tarr, 2017) (see Figure 4.3).
Cai’s (2014) conceptualization of curriculum includes many of the same constructs:
intended curriculum, enacted curriculum, and attained curriculum; however, he presents
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these phases of curriculum as a linear progression. The multilevel conceptualization of
curriculum provided the frame necessary to compare curriculum, but it does not allow
space to examine the dynamic interactions between teachers and curriculum. Remillard
and Heck (2014) introduced turbulence into my otherwise stable organizing system. Their
conceptual piece designed to meet the needs of international comparison introduced
complexity into the teacher curriculum relationship and highlighted the role of the teacher
in the context of the levels of curriculum, intended, enacted, and attained (see Figure 4.3).
Initially, I did not view this article’s unwillingness to fit in my boxed categories as a
disturbance but rather a bridge between the leveled and multivariable perspective.

Figure 4.3: The diagrams Lloyd, Cai, & Tarr, 2017 (left) and Remillard & Heck, 2014
(right) to illustrate their conceptualization of movement in the teacher-curriculum
relationship and the introduction of complexity.
Cai’s (2014) longitudinal comparative study with CMP and non-CMP curricular
materials fit smoothly into the leveled perspective. He described the implementation
effects of the two types of curriculum at the intended, enacted, and attained levels of
curriculum. Cai’s study presented the phases of curriculum and the teachers’ role as a
forward progression rather than a dynamic relationship and places greater weight on
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curriculum materials. This study gave a rare glance at the three levels of curriculum
implementation over a seven-year period. Cai’s study demonstrated the attributes of the
intended curriculum evidenced in instructional tasks assigned to students and suggested
the underlying functional structures remain in place as teachers adapt curriculum. Finally,
due to the longitudinal nature of the study the attained curriculum was exhibited in CMP
students’ continued advantage into high school over non-CMP students. Additionally, the
study laid the groundwork for framing future cross-national comparative studies and
provided a model example of my initial conceptualization of a leveled curriculum
perspective.
Another study by Remillard et al. (2019) offered little resistance to my organization
system exploring teachers’ interaction with learning goals articulated in curriculum
materials and how teachers steered the lesson towards the learning goals. The study
examined the unfolding of curriculum in four stages: the written (printed pages), teacher
intended (planned), enacted (implemented), and attained. The curriculum resources of
Everyday Mathematics, Investigations, Math in Focus, and Math Trailblazers were
analyzed to determine how authors presented learning goals and oriented the lesson. The
specificity, scope, and number of goals articulated in the lessons varied greatly by
curriculum. This variation may be associated with the curriculum authors’ pedagogical
beliefs. None of the curriculum resources examined provided a rationale to elucidate the
significance of the learning goal. Remillard et al. reported a relationship between the
teachers’ steering towards curriculum goals, enacting a lesson, and the supports provided
in the written text to help identify the learning goal. They highlighted the interaction
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between goal articulation in curriculum and teachers’ steering toward the intended
mathematics during lesson enactment.
I initially placed Stein and Kaufman’s (2010) study into the leveled perspective
without encountering any turbulence. Their mixed-methods study investigated the link
between curriculum goals and instructional practice. Stein and Kaufman’s study analyzed
teachers’ use of curriculum materials from two different school districts over a two-year
period revealed teachers’ reviewing of big mathematical ideas led to lesson enactment
more aligned to the goals of the curriculum. Furthermore, when learning goals were not
well articulated by the curriculum teachers were more likely to focus on activities rather
than on mathematical learning goals. Stein and Kaufman found teachers were able to
more easily follow the intended orientations of the curriculum when fewer topics were
introduced in a single lesson. By investigating all three levels of curriculum Stein and
Kaufman were able to uncover curriculum features (i.e., goal articulation and number of
topics) and the influence they had on instruction. My second pass through this section
started to create tension between categories when I recognized Stein and Kaufman’s nod
to the influence teachers’ characteristics have on curriculum. The boundaries I had
created to categorize curriculum perspectives were beginning to shift.
While Webel, Krupa, and McManus’ (2015) study merged cohesively into my
organization of curriculum perspectives, it introduced a different element of instability
expanding my view of curriculum resources. They offered an examination of teachers’
interaction with print and digital curriculum materials. Webel et al. focused primarily on
the types of resources teachers used and the evaluation of those resources. Resource types
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fell into four categories and a frequency analysis was used to determine resources used:
(1) internet resources 40%; (2) school-provided textbook 25%; (3) district-designed
modules 22%; (4) other textbook 11%; and (5) other 3%. Findings indicate teachers
considered students’ needs, the CCSS, curriculum resources, their own needs, and time
when selecting resources. Teachers tended to favor resources they anticipated students
would enjoy and negatively evaluated resources they believed would be challenging for
students. The Webel et al. study is unique in illustrating how teachers use a variety of
resources (i.e., print, digital, district provided, teacher selected). The diverse range of
resources available for teachers demands an increased capacity for teachers to evaluate
and select resources to enact quality instruction. Webel et al. once again introduced
turbulence into my mechanistic categories challenging how I conceptualized curriculum
materials.
Herbel-Eisenmann (2007) delivered the most significant disturbance to my already
tumultuous categorical system. Using the student edition of Thinking with Mathematical
Models, a CMP unit, she examined the impact curriculum materials have on the
relationship between teachers and students in terms of authority. Herbel-Eisenmann used
the notion of voice to explore how the text encouraged the construction of relationships
and roles focusing on power and authority. The use of imperatives, pronouns, and
modality (i.e., weight of the speaker) were important in the analysis of curriculum
materials. Her findings suggested traditional forms of discourse permeated the reformbased curriculum materials and did not support the vision the NCTM standards. HerbelEisenmann shed light on the role language choice has on curriculum materials and adds
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depth to the conversation about matching the intended ideological and epistemological
views of researchers and reformers and designed curriculum; the language of the
textbook conveys a Platonist nature rather than the more relativist viewpoint intended in
the Standards. This study of CMP focused on the intended curriculum with a view of
how the reader will interpret and convey the messages of the text a move towards the
multivariable perspective.
Multivariable Perspective
Roots of this perspective began forming in the late 1970’s and early 1980’s as
researchers (e.g., McLaughlin, 1976, and Stephens, 1982) began investigating the role
textbooks play in instruction and how teachers influenced instruction. Researchers such
as McCutcheon (1981) and Floden et al. (1981), moved the focus from mathematical
content to how teachers interacted with materials and viewed teachers as decision
makers. This perspective views the relationship between teachers and curriculum not as a
one directional transmission, but rather a process by which the teacher crafts materials
into instructional experiences (Brown, 2009; Remillard, 2005). The resulting instructional
outcomes are influenced by features in the curriculum materials and teacher resources
(i.e., content knowledge, perceptions of curriculum, and pedagogical knowledge (Brown,
2002; Remillard, 2005). This mediating process between teachers and the curriculum
affords an examination of teachers’ decisions-making process before, during, and after
instruction. The following section follows the iterative process of my conceptualization
of the multivariable perspective by examining specific articles.
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I encountered minimal tension when I began categorizing studies as multivariable.
Articles such as McDuffie et al (2018), Charalambous et. al (2012), Sleep and Eskelson
(2012), and Superfine (2009) investigated the mediating process between teachers and
curriculum studying the CMP curricula. McDuffie et al. (2018) used a comparative
analysis of teachers’ use of two different mathematics curricula to investigate how the
official curriculum was being enacted and interpreted focusing on the communicative
function of curriculum. In their study, McDuffie et al (2018) categorized communicative
functions as either monologic, designed to be delivered, or dialogic, designed to invoke
thought and interaction. McDuffie et al. found he Glencoe Mathematics curriculum was
designed for procedural understanding, termed delivery mechanism (DM) and CMP was
categorized as thinking devise (TD), designed to generate student thought. Associations
were discovered between the type of curriculum material, teachers’ orientation, and
teachers’ noticing. Teachers working with the DM curriculum were more likely to focus
on procedures while teachers using the TD curriculum were more likely to prioritize
CCSS. Results also indicate TD materials are not sufficient to support dialogic practices
during the enactment phase. Dialogic approaches in practice, however, were not always
apparent during the enactment phase even when a dialogic approach was present in the
official and intended phases. The study by McDuffie et al. contributed to the
understanding of the relationship between teacher and curriculum by illustrating the
interconnectedness of teacher perceptions and curriculum materials as bidirectional.
In a collection of articles published in the Journal of Curriculum Studies (JCS),
Charalambous, Hill, and Mitchel (2012) use a multiple case study approach to understand
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how teacher knowledge and curriculum materials from four CMP curriculum units
impact the quality of instruction. Charalambous et al. (2012) reported educative materials
had the capacity to assist teachers with low MKT provide adequate mathematical
instruction, however, teachers with high MKT levels were able to overcome curriculum
shortfalls. Curriculum materials can help support lesson coherence, teachers’ use of
mathematical language and representations. Hill and Charalambous (2012) compared two
teachers with different MKT scores and their lesson on comparing ratios suggested
increased MKT provides a mathematical richness to the lesson. Only the teacher with
high MKT was able to successfully meet the needs of students when student responses
were off track. This collection of articles demonstrated the complex relationship between
MKT and curriculum materials.
In the same issue of the Journal of Curriculum Studies, Sleep and Eskelson (2012)
presented insights on the influence of curriculum materials and MKT. They found MKT
and curriculum materials contributed to instructional quality but other factors (i.e.,
teachers’ instructional goals and orientations towards mathematics) made contributions as
well. Sleep and Eskelson compared two teachers with varying levels of MKT and their
enactment of a problem involving fractions. Differences in the richness of mathematics
instruction were related in part to the teachers’ orientations towards mathematics,
procedural or exploratory. While both teachers used the context of the question from the
CMP materials, the teachers’ learning goals differed. This suggests the importance of
teachers’ interpretation of curriculum materials as they plan and enact lessons. The two
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teachers’ enactment of a CMP lesson illustrates the interconnectedness of teachers’ MKT,
curriculum materials, orientations, goals, and their influence on instructional quality.
Superfine (2009) used the accompanying teacher’s guide (TG) as a starting point to
examine the interaction between the teacher and curriculum materials. The study used a
cross-case analysis to explore the influence of TG on two teachers’ planning and decision
making. Superfine found teachers were reluctant to use suggestions provided by the TG
when encountering struggling students and tended to rely on prior experience when
planning and enacting lessons. The two teachers interacted with curriculum materials
based on their epistemological and ontological views. Superfine suggested curriculum
materials should include rationales and intentions for the design of lessons to allow
deeper understanding on the part of teachers. These findings are echoed by Choppin
(2011) and McDuffie et al. (2018); teachers selectively use and adapt curriculum based
on their local context and dispositions presenting a more complex pattern than a linear
model can accommodate. Choppin found teacher’s modified curriculum materials based
on student strategies, student interests, and time constraints. McDuffie et al.’s findings
indicated teachers’ disposition towards direct instruction or student-centered instruction
influenced the aspects of curriculum (e.g tasks and content standards) teachers noticed.
My organizational system for the multivariate perspective was fairly smooth with
solid boundaries until I encountered Choppin’s (2011) study exploring teachers’ use of
CMP materials. His perspective assumed a relationship between the teacher and
curriculum materials in which the characteristics of both the teacher and curriculum
influence teacher practice which fit easily within the parameters I had set for the
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multivariable perspective. Choppin found teachers’ understanding of curriculum
materials influenced how they used the materials. Additionally, teachers’ adaptation of
curriculum materials were specific to how students had attempted mathematical tasks.
Teachers in the study, however, adopted resources beyond the scope of the intended
curriculum providing opportunities for student learning. This expansion of how the
Choppin’s study also highlights the influence collaboration or the lack of collaborative
opportunities may bring to teaching and planning a unit or lesson. Overall, the study
builds on the work of (Brown, 2009; Sherin & Drake 2009; Remillard 2005) providing a
deeper understanding of how teachers adapt curriculum materials but begins to unbound
the concept of curriculum and introduced turbulence into my otherwise stable
organization system.
Helical Perspective
The helical perspective situates teachers at the center of curriculum design
creating their own system of resources over time. This perspective is unique in two ways:
1) its positioning of teachers and 2) the element of time. While the multivariable
perspective situates the teacher as the focus of curriculum decisions, the helical
perspective goes further giving the teacher authority over how curriculum is organized
and conceptualized. For example, a teacher may use a resource from previous years and
make modifications based on reflective practice, student needs, conversations with
colleagues, or even the integration of new materials. The helical perspective has roots in
Guin, Ruthven, and Trouche’s (2005) work with technological instruments. Gueudet and
Trouche (2009) used these ideas to build a perspective on teachers’ work with curriculum
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resources. This perspective assumes the use of curriculum resources as an ongoing
process (Guedet & Trouche, 2009). The following section provides examples of the
helical perspective and demonstrates my process of conceptualization.
Studies falling under the helical perspective conceptualized curriculum differently,
viewing curriculum not as a bounded set, but rather an open system. For example,
Gueudet et al. (2016) used a case study approach to investigate the collective design
processes of teachers. Their study positioned teachers as the authority of curriculum and
curriculum decisions. After the publication of e-textbooks for grades 6–9 the Sésamath
organization gathered teachers to design the 10th grade e-textbook. All resources were
designed by teachers collaborating on a distant platform. Gueudet et al.’s study revealed
teachers’ epistemological convictions influenced their curriculum design decisions.
Additionally, the capabilities of DCR allowed teachers to present some mathematical
content with more agility than traditional textbooks, however, structures were still shaped
by teachers’ beliefs about teaching and learning mathematics. Gueudet et al. described
the evolution of resources and the community of designers as they progressed through the
design process. Thus, providing opportunities to examine the iterative process of
curriculum design with teachers at the center of curriculum decisions.
A comparative analysis of two 10th grade French e-textbooks by Gueudet et al.
(2018) examined the unique affordances of digital curriculum resources. The textbooks
were selected for their contrast: The Barbazo e-textbook was classified as integrated (i.e.,
an extension of the traditional textbook) and the Sésamath textbook was classified as an
evolving textbook (i.e., materials are accumulated by a group of designers and continue
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to develop over time). The focus of the study was on the potential of DCR to connect
users. Differences in connectivity were associated with the authorship and economical
model of the publisher. Both e-textbooks provided opportunities for collaboration and
connections with outside resources. The Sésamath e-textbook allowed teachers to
download content, make adaptations, integrate other resources and share with colleagues.
The largest contribution of the paper was the framework proposed to analyze connectivity
features of mathematics e-textbooks describing the process of curriculum development by
teachers over time.
Pepin, Gueudet, and Trouche (2017) depicted the teacher design process by
examining two individual teachers working in a collective environment. Moreover, the
study described the European context affording teachers and researchers the opportunity
to collaboratively design resources. Expounding on Brown’s (2009) construct of
pedagogical design capacity (i.e., teachers’ ability to transform existing curriculum)
specifying three components to be included: 1) goals of the design activity; 2) a set of
principles; 3) and reflection in action. Variance in design goals facilitated different ways
of designing. In both teacher cases, design capacity was enhanced by the teachers’
interactions with colleagues and digital resources. The DCR observed in the Pepin et al.
(2017) study allowed teachers to participate in a collective from a distance creating new
possibilities for design and capacity building. Pepin et. al described the collaborative
work of teachers across time to design resources. Initially, this study created no resistance
to my organizational system and fell within my parameters of the helical perspective,
however, after another iteration Pepin et al. expounded the concept of curriculum but
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only partially unbounded curriculum and destabilized my system of organization. Pepin
and colleagues’ demarcation of use and design and references to predetermined outcomes
mandated in national curriculum documents placed limits on curriculum. They
emphasized the role context (e.g., online resource platforms available, teachers
encouraged to integrate digital resources, and national curriculum standards) played in
determining teachers curriculum design and highlights the need for research to explore
the teacher-curriculum relationship.
Paradigms of Inquiry
As our understanding of curriculum has evolved, sometimes in parallel in different
locations and through interaction at others, the focus has shifted from mathematics
content to the teacher-curriculum relationship. The purpose behind the study of
curriculum, however, has remained focused on improving the quality of instruction. Each
perspective on teachers’ curriculum interaction provides unique affordances to increase
the fields’ understanding. The leveled perspective with a history rooted in TIMSS results
(Husén, 1967) and further conceptualized by Cai (2014) allows researchers to examine
the intended, enacted, and attained curriculum and has been a dominant perspective in
comparative studies (e.g., Alajmi, 2012; Cai, 2014; Son & Senk 2010). The multivariable
perspective primarily developed by Brown (2002) and Remillard (2005), positions
teachers as crafters of curriculum because the interaction between teachers’
characteristics and curriculum features influence instructional outcomes. Previously
teachers were given a limited role in curriculum design, the work with Sésamath has
repositioned teachers as curriculum designers. Furthermore, the helical perspective
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allows teachers’ crafting, selecting and implementing of e-resources to be examined over
time and is driven by teachers’ conceptualization of curriculum (Gueudet et al., 2016).
The three perspectives address movement distinctly (see Figure 4.4 The leveled
perspective and multivariable perspective use a modernist view to investigate the teachercurriculum relationship. The two perspectives focus on cause and effect. In the case of
the leveled perspective attention is paid to how elements in one level (intended, enacted,
and attained) influence the other levels. The multivariable perspective acknowledges the
complexity of the teacher-curriculum relationship viewing the teacher as crafting
curriculum resources in which the outcome (enacted curriculum) is determined by factors
such as the features of curriculum resources, teacher characteristics, context, and
students. The diagrams mirror the perspectives they represent maintaining a linear or
modernist view of curriculum and the teacher-curriculum relationship.
In contrast, the helical perspective begins moving towards a postmodern
perspective of curriculum. Gueudet and Trouche’s (2009) framework challenges the
status quo adding dimensionality. The diagram insinuates a three-dimensional
conceptualization of the relationship between teachers and curriculum (see Figure 4.4).
Furthermore, the perspective emphasizes how teachers shape curriculum resources over
time acknowledging the iterations teachers develop as they interact with resources
making adjustments from year to year of class to class. Gueudet and Trouche’s (2009)
framework was instrumental in the development of this project, however, it did not bring
the teacher-curriculum relationship fully into the postmodern paradigm. . Additionally,
ideas from the leveled and multivariable perspective appear and have been
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reconceptualized under a different paradigm. The introduction of a Deleuzoguattarian
perspective provided a space to consider multiplicities, connectivity, potentiality, and
brought life to dormant concepts.

Figure 4.4: Words have been removed from each framework to emphasize movement:
on the left Lloyd Cai, and Tarr’s (2017) framework, Remillard’s (2005) framework is in
the middle, and Gueudet and Trouche’s (2009) framework is on the right.
Moving Towards a Framework
I was first drawn to the helical perspective because it begins pulling the teachercurriculum relationship towards the postmodern paradigm emphasizing connectivity and
iteration. A fractal conceptualization of curriculum situates curriculum in the postmodern
paradigm. Under the postmodern paradigm curriculum becomes a process creating room
for innovation, reflection, and heart (Fleener, 2002). Furthermore, postmodernism
expands the role of the teacher, unbinds curriculum resources, and allows for complex
organization (Doll, 1993). Gueudet and Trouche’s (2009) work with Sésamath and
developing the documentational genesis framework expanded the bounds of curriculum,
allowing teachers to build, design curriculum, and add resources outside of a
predetermined set. The postmodern perspective mirrors changes occurring in classrooms
as teachers encounter a myriad of online and print resources and collaborate to develop
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their own resource systems (Pepin, Choppin, Ruthven, & Sinclair, 2017). As such,
curriculum can no longer be conceptualized as a closed system but rather an open system
undergoing transformation. My initial development of this project relied on a fractal
metaphor to provide language and conceptualization of the jagged, intricate, and scalarity
of the teacher-curriculum relationship. Gueudet and Trouche’s work provided a
formalized articulation of an open and iterative conceptualization of teachers’ curriculum
work.
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DEVELOPING A FRAMEWORK

Figure 5.1: Video describing the recursive formula producing the Mandelbrot Set. Click
the photo to view video.
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The video above takes a different approach to the Mandelbrot Set than the
previous video used in the introduction by exploring the process of creating the image.
Although the formula used to generate the Mandelbrot Set appears relatively simple,
through recursion a complex shape emerges. Exploring the process of generating an
image representing the Mandelbrot Set allows space to consider the set in a different way.
Similarly, the subsequent section seeks to develop a framework with the capacity to
capture the process of teacher’s curriculum work.
Designing Curriculum with Linear Tools
I began teaching as the Common Core Standards were being adopted by states
across the country. As a result, I taught using three different sets of standards in my first
five years of teaching as Missouri transitioned from the Grade Level Expectations, the
anticipated Common Core Standards for Mathematics (CCSS-M; later revoked by the
state), and then to the Missouri Learning Standards (much of the CCSS remained).
Testing, accountability, and measurement dominated changes to curriculum (Slattery,
2006) consuming many of our conversations. Adjusting to new standards frequently
presented challenges for designing coherent yearly and unit plans. Often, the district
provided resources did not align with the state mathematics standards we, as teacher,
were implementing. At the beginning of my fifth year, as colleagues and I began to
layout our plan for the year, questions arose such as which unit should go first? Should
we discuss integers before teaching equations? We also wanted to make connections
between the ratios and proportions unit and the geometry unit. Similar questions
continued to surface. We wanted to introduce the content in ways allowing students the
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opportunity to make connections. We encountered tension, however, as we tried to
organize our plans in the linearly formatted tools provided by the district. We also had the
additional challenge of finding supplemental resources to address objectives not present
in the materials provided by the district. Our design process did not follow a linear
patterns and structures, however, we were forced to fit our designs into a linear template
and into the tidy boxes of the state mathematics standards.
Transitioning from Fractals to Deleuzoguattarian Theory
When I began designing the study, I fully intended to use documentational
genesis as the theoretical framework. Gueudet and Trouche’s (2009) documentational
genesis framework opened new dimensions to investigate and conceptualize the teachercurriculum relationship introducing time, iteration, and unbounding curriculum. As I
continued encountering Deleuze and Guattari (1987), however, it became clear
documentational genesis did not have the capacity to fully bring the teacher-curriculum
into the postmodern paradigm. Remnants from the helical, multivariable, and leveled
perspectives remained in my conceptualizations. They, however, have been reimagined
under a different paradigm. Remillard (2005) and Brown’s (2009) positioning of the
teacher as a crafter of curriculum was a catalyst in the genesis of this project’s focus on
the complex relationship between teachers and curriculum resources and continues to
provide underlying texture. When I encountered studies using the helical perspective, I
was able to easily accommodate them into my conceptualization of the teachercurriculum relationship maintaining the idea of teachers as crafters of curriculum. My
introduction, however, to the documentational framework unbounded curriculum
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materials and left the factors influencing the teacher-curriculum relationship undefined.
The helical perspective fits into the multivariate perspective in much the same way a
square is a rectangle. Conversely, I initially only viewed the leveled approach as
providing contrast for the helical perspective, however, I found myself wondering how
the leveled curriculum could be conceptualized fractally. Conceptualizing levels of
curriculum not as parts, but rather at scale—zooming in and out—would provide
opportunities for connection. Furthermore, centering the teacher as a crafter of
curriculum transfers curriculum authority from outside actors (e.g., districts, researchers,
and policy makers) to classroom teachers. As the project progressed, however,
Deleuzoguattarian theory took over much like weeds filling in open space growing
between shoots of the leveled, multivariable, and helical perspectives. Deleuze and
Guattari’s work helped me reconceptualize concepts from these perspectives and bring
them into a postmodern paradigm. Additionally, shoots of Deleuze and Guattari’s
theorization took hold entangling with the characteristics of fractals (e.g., scalarity,
iteration, jaggedness, fragmented, complexity) offering theoretical perspective for the
project. The following section details documentational genesis, addresses teachers as
crafters of curriculum, and explores how Deleuzoguattarian theory sprouted in between to
break those conceptualizations and open new spaces.
Documentational Genesis
I was first drawn to the documentational genesis framework because it had fractal
like characteristics-iteration, levels of complexity, self-similarity, and scale. Furthermore,
the framework aims to describe teachers’ work with curriculum materials providing a
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focusing lens without constraining the definition of resource materials or how teachers
engage with curriculum. Documentational genesis views the interaction between teachers
and curriculum materials as an interconnected process. Both the curriculum materials’
constraints placed on the teacher and the teachers’ molding of the curriculum materials
must be considered as a single process. Under this framework, a resource can take many
forms: a textbook, a piece of software, a conversation with a colleague, or student’s work
(Gueudet & Trouch, 2009; Pepin et al. 2017). The framework, however, draws a clear
distinction between resources and documents. Additionally, documentational genesis
demands active participation on the part of the teacher throughout the data collection and
analysis process. The theory is intended to place attention on context (e.g., institutions
and social groups) (Gueudet & Trouche, 2012).
Curriculum resources require crafting on the part of the teacher to bring them to life
in what Gueudet and Troche (2009) refer to a document. Documents develop over time in
a specific context and are imbued with teachers’ experiences and beliefs (Gueudet &
Trouche, 2009). Patterns of use developed over time are referred to as a scheme of
utilization. The simple equation (Document = Resources + Scheme of utilization)
represents the process of generating a document. Similarly, the Mandelbrot Set’s
equation is fairly simple (Zn +1 = Zn2 + C), however, through iteration infinite complexity
emerges. This complexity can be visualized by plotting in the complex plane (see initial
video for this section). Likewise, documents are the product of teachers’ interaction with
resources at a specific moment in time and through iterations complexity emerges.
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Documentational genesis is a dualistic process in which both the teacher and the
resources they interact with transform over time (Gueudet et al., 2016). Teachers’
documentation work encompasses searching for resources, interpreting them, modifying
them, and enacting them in the classroom (Gueudet & Trouche, 2009). Furthermore,
teachers build on their previous work modifying resources and lessons (i.e., documents)
from year to year and class to class. Various documents created by a teacher are not
isolated but rather are organized into a structured system called a teacher’s resource
system (Gueudet & Trouche, 2012). A teacher’s resource system is imbued with their
experiences and encompasses resources and scheme of utilization (patterns of selecting,
adapting, and implementing resources; Pepin et al., 2017). The process of interaction
between a teacher and a set of resources guided by a goal through successive phases of
(re)-design and enactment produces a document (see Figure 5.2) Gueudet & Trouche,
2009). The diagram highlights the significance of time and acknowledges a change over
time influenced by differences in situations or contexts; however, the diagram is rigid and
implies linearity.

Figure 5.2: Representation of the documentational genesis framework (Gueudet &
Trouche, 2009)
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The structured compilation of all documents produced by a teacher is a teachers’
document system (Gueudet et al. 2012). A teacher’s resource system (Ruthven, 2009) on
the other hand—the set of all resources used by the teacher and shaped by the aims of the
teachers’ activity—reduces complexity by isolating the resource from the scheme of
utilization. Teacher resource systems are complex at various scales and encompass a
variety of resources and usage schemes (Gueudet, 2017). This study, however, sought to
invite complexity rather than reduce it. The structure of teachers’ documents systems
parallels their professional activity (Gueudet, 2017) and has been used in a variety of
ways to investigate the teacher-curriculum relationship: teacher’s collaborative practices
(Gueudet, Pepin, & Trouche, 2013), teacher expertise (Pepin, Xu, Trouche, & Wang,
2017), teacher facilitation of training (Gueudet & Poisard, 2019), pre-service teacher’s
decision (Earnest and Amador, 2019), and at the university level (Gueudet, 2017).
Documentational genesis has been predominantly used to focus on teachers’ collaborative
practices. Gueudet, Pepin, and Trouche (2013) used the documentational genesis
framework to examine teachers’ resource systems to better understand their collaborative
work. Additionally, Pepin, Xu, Trouch, and Wang (2017) used the same framework to
examine Chinese teachers’ organization and collection of resources but focused on
teaching expertise and collaboration with little description of specific curriculum
resources or their features. These studies are also limited primarily to the use of digital
resources and little attention has been afforded to the blend of print and digital resources.
Documentational genesis has the characteristics of a fractal (iteration, levels of
complexity, self-similarity, and scale), however, previous work has often used these
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elements in isolation. For example, in Gueudet’s (2017) study she made a series of
choices when applying the framework to reduce complexity—only investigating resource
systems (i.e., collection of resources, not document systems (i.e., collection of resources
and their functionality), and choosing to investigate aims at only the general level. I
sought a different approach, to make design choices to introduce complexity rather than
reducing it. My aim was to use the fractal metaphor to change how the documentational
genesis framework was applied emphasizing connections, scale, self-similarity, and
iteration to examine teacher resource systems at scale—over a year, a unit, a lesson, part
of a lesson. Initially, I wanted to add assemblage theory as an additional lens to change
how the documentational genesis framework was applied emphasizing connections,
levels, and iteration when examining teacher curriculum work at scale. When I
introduced Deleuzoguattarian theory into the documentational genesis framework,
however, lines of flight emerged and began deterritorializing my conceptualizations of
teachers’ curriculum work.
Assembling Curriculum
A line of flight emerged from documentational genesis positioning of teachers as
designers and entangled with Remillard’s (2005) framework and Deleuze and Guattari’s
theorization of assemblages. Remillard situated teachers as artistic decision makers
adjusting and modifying curriculum materials a similar stance to documentational
genesis’ use of designers. Remillard, however, shifts the mindset of the teachers’ activity
from a computer programmer to an artist emphasizing texture, creativity, and intuition.
As the study progressed, it became clear the term crafters of curriculum did not fully
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capture my conceptualization of teachers’ curriculum work. It was a term constrained
from the ontological perspective from which it was derived. Crafters of curriculum
considers teachers’ curriculum work under the pretext curriculum as a course to be run. I
needed different language to communicate the conceptualization of curriculum as a
process. I use the term assembling curriculum to retain the innovative and creative view
of teachers while still reflecting the projects theory and to mark a distinction in my
conceptualization. The concept of assembling curriculum is woven throughout
Methodology of Becoming, Cartographic Approach, and Assembling Sandcastles.
Scale
The documentational genesis framework provides affordances for considering
curriculum at scale, however, the introduction of the concept of assemblages (Deleuze &
Guattari, 1987) sparked a line of flight that deterritorialized Gueudet and Trouche’s
framework. Teachers’ curriculum work is considered at scale (e.g., micro and macro
levels) or nested scales (Gueudet & Trouch, 2009). Documentational genesis has also
been used to study both individual teacher’s (Pepin et al., 2017b) curriculum systems and
teachers’ collective work (Gueudet et al., 2016; Trouche et al., 2018). The introduction of
assemblages deterritorialized nested scales and boundaries between individual and
collective work. Teachers’ curriculum work can be considered multi-scalarly using
assemblages. Harris’ (2017) work in archeology conceptualized assemblages as multiscalar—different scales interacted throughout an assemblage and even overlapped at
times. Opening spaces to consider teachers’ curriculum assemblages multi-scalarly
provided opportunities for variation, jaggedness, and dynamic boundaries. I encourage
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the reader to reencounter multi-scalarity in Cartographic Approach and Assembling
Sandcastles.
Iteration
Deleuzoguattarian theory sprouted in between the documentational genesis
framework. Documentational genesis provides opportunities to explore how resources
develop over time; however, it frames Gueudet and Trouche’s work as progressing
forward. Introducing assemblages to the documentational genesis framework
deterritorialized the concept of iteration. Deleuze and Guattari’s theorization of
assemblages provided a space for teachers’ curriculum work could be considered
rhizomatically. A rhizomatic structure opens possibilities for bounces between
curriculum components and across time (e.g., last year’s lesson plans, current plans, and
future plans). Moreover, a rhizomatic structure affords opportunities for teachers’
curriculum work to be examined non-linearly and creates spaces for different
connections. The reader can pick up iterations again in Tracings and Assembling
Sandcastles.
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Figure 6.1: Vector maps of Beijing (left), Kansas City (middle), and Jerusalem (right).
Images modified from Bing Maps (2020).
The vector maps of the cities above relay a story of development over centuries.
The structure of each is influenced by natural features (e.g., rivers, terrain), planning, and
the time period of development. Beijing with roots dating back over 3,000 years exhibits
a unique structure. The ancient streets and structures, however, are dominated by recent
progress. The well-defined rings encircling Beijing took their current form after the turn
of the 21st century. The subway lines take a similar path further solidifying the ring
structure of the city. The vector map of Kansas City tells the story of a frontier city
founded in the early 1800’s dependent on the Missouri River for the transportation of
goods. The route of the river is prominent in the city’s organization; however, streets
merge at right angles forming a grid suggesting planned city growth. On the other hand,
the map of Jerusalem depicts a city with origins over 5,000 years old that was allowed to
branch out naturally creating a fractal like structure. The ancient city was designed with
the needs of pedestrians with small clusters or neighborhoods developing. Each map
reveals the compilation of millions of individual actions and decisions either constrained
by regulations or allowed to form organically (in some cases like Jerusalem—fractally)
(Fractalfoundation.org, 2019).
Stargazing
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Growing up in rural Missouri offered views of the night sky with minimal light
pollution. I was fascinated by the stars and dreamed of becoming an astronaut. We
frequently borrowed my grandparents’ telescope and my dad tracked meteor showers,
comets, and planet alignments. Although I struggled to squint through the eyepiece, these
viewings opened up a world of patterns and questions. My sisters and I were encouraged
to ask questions without fear. Why did the planets appear in a line if they orbit in an
ellipse? Why did the Milky Way appear as a loose arc across the sky, but Andromeda
was shaped like a spiral? Why did some stars appear in clusters, while others seemed
isolated? How did constellations arise, when connecting different stars morphs the hunter
Orion into a shepherd or a shark? My sisters and I would make up our own constellations,
we even had one named after the family cat—Annie. Why did the stars move in arcs over
time, but meteors seem to fall in a straight line? While my dream of becoming an
astronaut faded, looking for patterns emerging from chaos continues to play a role in my
view of the world.

Figure 6.2: View of the Milky Way (creative commons)
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Methodology
Much like the city vector maps, the goal of the study was to tell the story of a
process—teachers’ curriculum assemblages. For this study, I took a post-qualitative
inquiry approach or methodology of becoming (St. Pierre, 2018). Post-qualitative inquiry
moves beyond preexisting methodologies encouraging the researcher to set methodology
aside and embrace experimentation (St. Pierre, 2019). Nordstrom’s (2018) description of
an in-between space captures the sentiment of my approach by describing how
conventional methodologies spark deterritorialization with the introduction of
poststructural theories. The in-between space for this study was constructed when
Deleuze and Guattari’s (1987) assemblage theory pushed against conventional
methodologies. Moreover, the goal of post-qualitative inquiry is to create new lines of
questioning and hope in the possibilities of the not yet. There are no recipes, prescribed
next steps in post-qualitative inquiry (St. Pierre, 2018). The design and analysis emerged
as I bounced between theory and what I encountered during the study (e.g., changes in
context due to COVID-19, initial teacher surveys) developing into a methodology of
becoming. The following overarching research question and sub-questions guided the
inquiry.
How do middle school mathematics teachers assemble curriculum?
1. How do middle school mathematics teachers assemble curriculum at scale?
2. How can middle school mathematics teachers’ curriculum assemblages be
mapped?
Researcher Perspectives
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How researchers choose to engage, conduct research, and define constructs is
influenced by who they are as researchers (Valero, 2004). As such, my goal throughout
this dissertation has been to offer transparency in the conceptualization of the project
through my reflections and personal narratives. My perspective as a researcher is
intertwined with my tenure as a middle school mathematics teacher (see Stealing Joy),
my upbringing (e.g., A Recipe for Creativity, Stargazing), and my experiences in China
(see Gulou). Recipe for Creativity and Stargazing illustrate my tendency to break from
predetermined steps and my reluctance to follow established lines of thought—even as a
child preferring to draw my own constellations rather than trace the established
constellations. When cooking, I break free from recipes relying on intuition and
technique rather than prescribed steps and measurement. While the personal narratives
provide a glimpse into who I am as a researcher, I would like to elucidate a few points
particularly influencing the study—positioning of teachers and my unwillingness to
follow established methodologies.
The strangle I felt from meeting standards, the relentless number of state and
district assessments, and the effect those standards and assessments had on my students
were in many ways a catalyst for this study. My classroom experiences predispose me to
increase the role of teachers in the research process and to view teachers as crafters of
curriculum (Remillard, 2005). I, however, use the term assembling curriculum to reflect
the projects theory and to mark a distinction in my conceptualization. My beliefs in the
role teachers play in curriculum work and research are evident in the design of the study.
My decision to have teachers actively participate in the data collection process was also
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influenced by my view of teachers as assemblers of curriculum. In order to position
teachers as assemblers, I needed to create a space of becoming—opportunities for
teachers to wonder nomadically in their own curriculum work. My efforts to develop a
space of becoming are detailed in the following section.
I also recognized my tendencies to think and plan in a non-linear manner may not
match the assemblage processes of the teachers’ participating in the study. In an effort to
mitigate my leaning towards non-linear processes, I wanted to give teachers space to
define their own processes. The design of the study provided teachers with opportunities
to guide conversations in lesson plan walkthroughs and schematic drawings
demonstrating their own approaches of assembling curriculum. Savanna’s schematic
maps provide a visual example, they were linear as she funneled lesson planning through
levels of curriculum resources (see Figure 6.3). During the lesson plan walkthroughs,
Savanna also illustrated a non-linear approach in her handwritten planner (see Figure
6.3). Savanna explained she bounced between lessons, added new tasks, and moved
components based on student responses and as she remembered activities from last year
or spoke to the other 8th grade mathematics teacher.
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Figure 6.3: Savanna’s yearlong schematic map (left) and handwritten lesson plans
(right).
Study Design
Conventional methodology provides systematically prescribed steps and
categories promising rigor and true knowledge but constrains creativity and the
possibility of acquiring new and different knowledge (St. Pierre, 2018). This study used a
different methodology, a methodology of becoming, not answering to the positivist
centered views of validity. Does it conform? But rather seeking to answer does it work?
The shift allows for space to generate knowledge in a different way (e.g., Augustine,
2014; Mazzei, 2013). The goal of the approach was to map out a space for becoming—
blurring the boundaries between researcher and participant (Reason, 1994) and data
collection and analysis (Mazzei, 2013). Data collection decisions began with an
established methodology pillaged for parts to change the functionality. Additionally, the
flexibility to adjust components and return to concepts as they emerged without the
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constraint of ordinality created opportunities to gather rich data and rigorous analysis.
Rigor and richness were established through iterations of data collection, returning to
theory, and (re)problematizing concepts in different contexts. Rather the project strove to
create room for teachers to engage in the theorizing process (Stinson, 2011) and to open
different lines of inquiry.
I took Deleuze’s pragmatic approach to theorization—working out the design,
data collection, and analysis through a series of problematizations (Rajchman, 2000). I
first problematized the study by picking up established methods hoping they would
breakdown and force new paths. I picked up methodologies and tools such as multiple
case study, ethnography, interviews, and observations and filtered them through the
theoretical lens of the study. Case study captured my attention for its holistic approach,
reliance on multiple sources of evidence, and intensive examination of phenomenon in
context (Yin, 2018). When filtered through Deleuze and Guattari’s (1987) theorization of
assemblages, however, a case-study approach began to fall apart. Case-study did not
provide an approach to blur boundaries and allow space for new paths to emerge. Casestudy squashes the hope Rajchman references—forcing the researcher to rely not on
creativity and experimentation, but rather on prexisting and approved methods.
Additionally, neatly bounding a case opposed the Deleuzoguattarian theory permeating
the study. Neatly outlining stable and distinct boundaries to define a unit of analysis
closes lines of flight, straightens jagged boundaries, and removes temporality. I also
began the study design by picking up tools such as probe-based interviews and
observations. As interviews and observations were problematized in the context of the
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study and considered theoretically, they merged into lesson plan walkthroughs—WebEx
sessions in which participants planned lessons and units and discussed their process. As I
continued to take up, modify, and put back down tools of inquiry I began to collect pieces
of the study design. I viewed the project as an assemblage made of interconnected
components shifting and rearranging to form meaning rather than as a series of prescribed
steps.
My approach was risky, creative, nonprescriptive, and trusted something would
emerge that was unimaginable under the structure of a preexisting, formalized
methodology (St. Pierre, 2018). I began my data collection with heterogenous
components, and I worked to create functionality with them. Each encounter or
problematization required variation and reworking of said components. The shift to an
interconnected process necessitated an expanded view of both data and analysis. As such,
data included an assemblage of terms, experience, teacher resources, lesson plan
walkthroughs, schematic maps, and sketchnotes. I will address the study’s components in
the following section, however, the boundaries between components blurred and
overlapped throughout the data collection, analysis, and reporting process.
Context of the Study
Situating the study at the middle school level is a reflection of my own
experiences and the nature of the grade band. Middle school represents an in-between
space as students are transitioning from children into adulthood requiring a unique
approach to teaching. One participant, Cathy, described the in-between space of middle
school, “Yeah, I think they're such a fun group to work with. They kind of know what's
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going on, but then they still really aren't there maturity wise either. So, it's kind of I think
it's a fun kind of middle.” Young adolescents’ futures are largely shaped by their
educational experience during their middle school years (NCTM, 2010). Additionally,
mathematics curriculum research at the middle school level focused on curriculum
programs (e.g., Glencoe Mathematics and Connected Mathematics Project) or textbooks,
(Banilower et al., 2013; Hill & Charalambous, 2012; McDuffie et al., 2018) or standards
(Choppin et al. 2013; Davis et. al. 2014; Wang and McDougal, 2019). As an
undergraduate student I found my educational home in the middle grades—a space where
creativity and innovation were encouraged (NCTM, 2010)—and it is fitting to situate my
dissertation in the same space.
Participants
Four middle school mathematics teachers, Abby, Andrea, Cathy, and Savanna,
participated in the study. I selected teachers from each grade in the middle school level,
6th, 7th, 8th. The goal was to cover the breadth of the grade band. COVID-19 forced
significant changes to the learning environment as districts offered classes in different
modalities to create safe learning spaces and to meet the desires of students and parents
(e.g., both virtual and in-person classes were requested). Teachers scrambled to adjust to
their new environments. Additionally, they continued to encounter abrupt changes as
district policy shifted throughout the pandemic. Teachers were selected who were
teaching in different modalities (e.g., virtually, hybrid, and concurrent) to explore the
differences in context teachers experienced during the pandemic and how it may have
impacted the teacher-curriculum relationship. Teachers scrambled to shift their courses to
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a new modality—the terms virtual, hybrid, and concurrent do not fully capture the duress
of the situation (Pace et. al, 2020). Teachers were selected who demonstrated the use of
different resources. The limitations and constraints of the available tools may impact
teachers’ curriculum work (Pepin et al. 2017; Webel et al. 2015). KewalRamani et al
(2018) suggest teachers use of digital resources was impacted by their view of student
internet and technology access outside of the classroom. Additionally, I sought
participants with different technology access. For example, Savanna taught at a school
with 1 to 1 technology prior to the pandemic. Cathy’s school, conversely, had broken
down the school’s two computer labs to provide computers to students without access at
home leaving no devices for students taking face to face classes. The availability of
resources, students’ access to technology outside of school, and teachers’ level of
experience may influence their curriculum composition systems (Gueudet, 2017;
KewalRamani et al. 2018).
Recruitment of Participants
Before recruiting participants, I received Institutional Review Board (IRB)
approval. I obtained teachers email addresses from their school district websites and
began by emailing 17 teachers at three different middle schools (see Appendix A for
email script). The middle schools were selected due to the district curriculum resources
(e.g., Savanna’s district used a Pearson digital textbook) and the modality of the learning
environment (e.g., virtual, hybrid, and in-person). I received four responses from my
initial 17 emails. The initial email provided interested teachers with a link to a short
survey (see Appendix B). The survey asked participants questions about their
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professional history, curriculum resource use, and their teaching modality for the
semester. Three participants were selected from the four responses: Andrea (virtual),
Savanna (hybrid), and Winston (hybrid) who was forced to drop out of the study prior to
the lesson walkthrough due to increased demands at school brought on by the pandemic.
The fourth respondent was not selected because they were teaching in a hybrid modality
with similar resources to Savanna. I selected Savanna because she was teaching different
courses, 8th grade, Algebra I and Geometry, than the other participants I had recruited. I
used the same process to email 10 additional middle school mathematics teachers from
two different middle schools with no responses. To recruit the last two participants, I
asked a colleague to distribute my recruiting email to the in-service teachers taking a
masters course. I received a response from Cathy who was teaching sixth grade math
concurrently. Cathy was selected to account for a different modality (concurrent) and
teaching 6th grade mathematics. Abby was recruited by posting the recruitment email to
an educators Facebook group specifically seeking a participant teaching in-person. I
continued seeking participants until I had representation of those teaching in each
modality (virtual, hybrid, and concurrent). I initially wanted to include a participant
teaching fully in-person, however, due to constraints of COVID-19 even districts offering
in-person classes remote learning days were components of the schedule. Abby
represented teaching in-person during COVID-19. During the study, she was teaching
primarily in-person with two remote learning days. Abby responded to the posting
detailing a hybrid model changing every six weeks. The next six weeks she was teaching
in person with 8 remote learning days. Additionally, Abby exhibited the use of digital
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resources, a TPT unit, and teacher created resources. Abby’s unique hybrid schedule and
different types of curriculum resources made her an ideal fit for the study. Teachers
received a $50 incentive card for their participation in the study.

Figure 6.4: Visualization of a rhizomatic structure from Deleuze and Guattari (1987)
A Rhizomatic Process
Data collection and analysis was seen as a rhizomatic process (Best & Kellner,
1991; Deleuze & Guattari, 1987; Honan & Sellers). I encourage the reader to take a
moment and allow your eyes to traverse the lines of image above (Figure 6.4). The
entanglements and offshoots of the piano piece offer a metaphorical image of the type of
structure I tried to create throughout data analysis and collection. Rhizomes continuously
establish connections and may deterritorialize, start up a new line, and return again
(Deleuze & Guattari, 1987). Each component acted as a tuber shooting off and entangling
with the next. For example, during lesson plan walkthroughs lines of flight emerged as
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connections were made to teachers’ resources deterritorializing the component (i.e., the
lesson plan walkthrough). In turn an offshoot sprung up from the teacher resource
connecting back to the lesson plan walkthrough. Components blurred and overlapped as I
nomadically collected and analyzed data. Furthermore, lines of flight deterritorialized
data collection and analysis. For example, analytic memos deterritorialized as a line of
flight connected to the assemblage of terms. While each component has been displayed
independently in the following section, the boundaries of each component shifted and
overlapped.
Assemblage of Terms
Theory cannot be separated from the data collection and analysis processes and is
represented in what I call assemblage of terms. Augustine (2014) used the concept of
what she termed a dictionary to record theoretical concepts throughout the process of her
project. She used the dictionary to collect entire articles, excerpts, and phrases to
continuously build and rebuild constructs throughout the design, data collection, analysis,
and writing process. Like Augustine, I recognize the significant role theory will play
throughout the project. To represent theory’s role throughout the project, I used a similar
process; however, I am choosing to refer to my collection as an assemblage of terms. A
dictionary maintains the connotation of unchanging descriptions of ideas generally agreed
upon. The change in verbiage to assemblage of terms is intended to better describe the
movement of adding, rearranging, and editing components throughout the process and to
use the language of the project’s underlying theory. The assemblage of terms was
developed during the projects design, data collection, data analysis, and writing of the
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study. As I interacted with literature, new terms were added along with quotes and
excerpts were to existing terms. Additionally, terms were rearranged or color coded to
change the functionality. For example, quotes from Alexander et al.’s article were coded
in green (reminding me to reexamine the excerpted theory during the analysis process)
and purple (to aid in the development of concepts in the methods; see Figure 6.5). It is
impossible to capture every work influencing this study, however, the assemblage
provided a space to record many excerpts and quotes I interacted with throughout the
design, data collection, analysis, and writing of the study. The assemblage of terms can
be found in Appendix C.

Figure 6.5: An excerpt from the Assemblage of Terms.
Teacher Resources
Teacher resources were collected before, during, and after lesson plan
walkthroughs. Resources were captured via screenshots from lesson plan walkthrough
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sessions, email communications, and shared google drive folders. Teacher resources
included textbooks, worksheets, google slides, guided notes, materials found online,
interactive math skill-based computer programs (e.g., IXL), ALEKS objectives, concept
maps, teacher generated materials, Interactive Notebooks (INB). Teacher resources were
used in the interviews, to generate sketchnotes, during the lesson plan walkthroughs, and
during the writing process. Additionally, the organization of curriculum resources was
considered. Using WebEx’s screen sharing feature provided opportunities to view
participants digital storage systems and how they moved between components within the
storage system. Teacher resources provided visual representations of the entanglement of
different components within a teacher’s curriculum assemblage. For example, Andrea’s
Google spreadsheet visually demonstrated how she organized long- and short-term lesson
plans and linked them to activities in her Google Drive. Moreover, teacher resources
were used throughout the writing process as entryways into the various maps describing
teachers’ curriculum work. Rhizomes are maps with multiple passageways—writing is
mapping (Deleuze & Guattari, 1987). Mapping teachers’ curriculum work provided space
for connections and multiplicities. These maps will be detailed in a later section.
Lesson Plan Walkthroughs
The goal of the lesson plan walkthroughs was to gain a deeper understanding of
how teachers select, modify, and organize resources to design a lesson. Each teacher
participated in three lesson plan walkthrough sessions. These sessions were conducted
and recorded over WebEx. Additionally, WebEx converted the sessions into transcripts.
The transcripts were cleaned up by the researcher and used in the leveled writing process
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detailed in the following section. Transcripts provided a space to focus on the language of
the participants, extract quotes, and produced lines of flight into specific curriculum
resources. The lesson plan walkthroughs were a blurring of probe-based interviews and
observation sessions. Screensharing was vital making the researcher privy to the
participant’s curriculum resources and offering real time visualization of how teachers
were organizing and manipulating resources. The researcher was present over WebEx
while the teacher planned lessons—both short and long-term—and described their
processes. Lesson plan walkthroughs were driven by teachers and scheduled to meet the
uniqueness of each participants curriculum work. For example, Andrea had an extensive
matrix system and five 90-minute block sessions to plan for each week. Additionally,
Andrea planned the entire week at once. Lesson plan walkthroughs for Andrea were
scheduled with extended time (two of her sessions lasted approximately an hour and a
half) to meet the demands of her planning style. During the lesson plan walkthroughs, I
asked teachers to share their screen when appropriate and walk me through their
resources and process as they planned. For example, can you walk me through your
planning process as you prepare for the year? How has your planning changed with the
hybrid model? Can you show me the Classkick for Monday? I did not follow a protocol.
The questions and order of focus (level of planning) was dependent on teachers planning
process. I described the goal of the session as wanting to observe their lesson planning
process and asked them to share as they planned. I also asked clarifying questions and
drew from resources they had shared previously, to explain their schematic drawings, and
to share resources via email or google drive after the sessions. By creating a sort of show-
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and-tell space, I was able to flexibly capture how teachers planned short and long-term
regardless of if the teacher planned by daily lesson (e.g., Savanna) or used a weekly
structure (e.g., Andrea). The screensharing feature in WebEx privileged me, not only to
the resources teachers were using, but also allowed me to record and access how teachers
organized their google drives, bounced between tabs when planning, and accessed district
resources.
Sketchnotes
The goal of skectchnotes was to visually map out components of teacher’
curriculum assemblages. Sketchnotes are drawings combining images and text (Rhode,
2013). The free form format of sketchnotes (Li et al., 2002) makes them an ideal tool for
both analysis and communication. Sketchnotes provided a space of becoming where
connections and thought could wonder. Additionally, the openness of sketchnotes
encouraged rhizomatic structures rather than arborous ones. Sketchnotes are explorative
and playfully capture thought and interpretation graphically (Mills, 2019). I used
sketchnotes as a tool of analysis initially created by the researcher and adjusted with the
input from teachers. The combination of text and visual representations made
skectchnotes more accessible and ideal for conversations with teachers. Moreover, the
freeform format made it possible to add or adjust components in response to input from
participants. As I collected resources, examined schematic maps, and conducted lesson
plan walkthroughs I created an initial sketchnote for each participant. I shared the
sketchnotes with my participants at the end of the third lesson plan walkthrough as a form
of member checking. It created additional dialogue with participants and helped solidify
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how their curriculum assemblages were represented. Additionally, as we discussed the
sketchnotes participants suggested components that needed to be added to the sketchnote
to more accurately capture their curriculum assemblage. For example, Cathy wanted to
ensure her efforts to engage students in an online environment were represented in the
sketchnote. Birthday wishes and thank you notes were added to her sketchnote to
represent her efforts to reach and encourage students remotely. Sketchnotes were also
used throughout the analysis process to help visualize connections within a teacher’s
curriculum assemblage and across participants. Participants’ sketchnotes can be viewed
in the mapping section.
Schematic Maps
Teachers’ schematic maps (a drawing sketched by the teacher to describe their
curriculum work at scale) provided a space for teachers to define, describe, and model
how they assembled curriculum (examples from the study are provided in Appendix D).
Trouche et al. (2018) used the Schematic Representation of a teacher’s Resource System
(SRRS) tool to understand teachers’ work with curriculum (see Appendix E for example).
The study, however, diverged from the SRRS tool by focusing on teacher’s curriculum
work at scale by asking teachers to describe their use of curriculum materials over the
course of a year, a unit of instruction, and a lesson. Additionally, the conditions which
teachers created schematic maps were different—teachers could share a Google
Document, Spreadsheet, or Drawing. With the addition of different tools for creating the
SRRS tool considerable changes to functionality emerged (described below). The SRRS
tool will be referred to as a schematic map in this study to indicate the modifications. The
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schematic maps produced were entangled with participants planning processes and folded
into the lesson plan walkthroughs. With the exception of Savanna—her maps were static
representations—the schematic maps were not mere representations of the participants
curriculum planning at scale but were rather actual components of the curriculum
assemblage (see Figure 6.6). Their schematic maps contained links to folders, activities,
and slide presentations. Moreover, the linked components continued to change as
teachers added learning activities, made adjustments to long- and short-term plans,
eliminated components, and rearranged tasks. For three of the participants their schematic
maps no longer functioned as static representation but were dynamic components of their
curriculum assemblages. The deep connection between the participants schematic maps
and their curriculum assemblage makes the boundary of this component—schematic
maps—jagged and the participants folded the schematic maps into the lesson plan
walkthroughs. Schematic maps deterritorialized as lines of flight emerged creating a
space of becoming for teachers to traverse nomadically. Participants bounced from one
level of planning to the next and jumped between learning activities.

Figure 6.6: Schematic drawing from Savanna (left) and a screenshot of Andrea’s
schematic drawing submitted as a Google spreadsheet.
Assembling and Analyzing Data
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I considered the data collection and analysis as an interconnected process. The
underlying theory of the project necessitated a flexible and experimental method (St.
Pierre, 2018). Visualization using sketchnotes and writing acted as the primary methods
of analysis and took place before, during, and after the interviews, teacher walkthroughs,
and collection of teachers’ resources including schematic maps. Sketchnotes acted as an
initial visualization and bringing together of components within a teacher’s curriculum
assemblage. Additionally, sketchnotes created a space for teachers to offer feedback and
add elements I had not included in my initial draft of the sketchnote. Throughout the
analysis and writing process I used the sketchnotes as zoomed-out representations of
teachers’ curriculum work. The zoomed-out representations helped visualize
entanglements and offered entry points into teacher’s curriculum assemblages. While the
sketchnotes provided a level of analysis, I needed writing to provide opportunities to
explore the jaggedness and fluidity in teachers’ curriculum assemblages.
St. Pierre (2018) equates writing with thinking and becoming. I used a variety of
notes (Richardson, 2003) in the form of analytic memos written after lesson plan
walkthroughs, as I read articles and other sources of theory (i.e., assemblage of terms),
while analyzing video recordings, and to summarize each participant’s lesson plan
walkthrough memos. Again, deterritorializing an existing method by introducing theory
(Nordstrom, 2018) I problematized Markham’s (2012) bricolage-style of writing (i.e.,
layered text) or the creative practice of bringing together of various writing pieces. While
Markham used layered writing to create composite characters to help protect the identity
of her participants in social media study. I problematized the practice to bring together
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various types of data (e.g., theory, schematic maps, teacher resources) and other written
notes into a composite piece as part of my writing practices (see Figure 6.7 for an excerpt
from Cathy’s layered text). In this section, I describe my leveled writing process.

Figure 6.7: Sample of layered-writing.
The layered writing approach created a grass like structure as new concepts and
ideas sprouted out between previous text. Immediately following each lesson plan
walkthrough, I wrote a memo (typically 1-2 pages). The memos were intended to
nomadically summarize the lesson plan walkthrough and to capture initial thoughts. The
memos consisted of contextual information provided by teachers, descriptions of teacher
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resources, and details of how teachers planned. All the analytic memos for a participant
were collected in a single word document. After analytic memos were written for each
lesson plan walkthrough (indicated by black text in the leveled writing), I used a layered
text approach to introduce new lines of text between the existing memos. Layered writing
encouraged a rhizomatic structure decentering and diversifying information (Best &
Kellner, 1991). Lines of flight emerged from my approach deterritorializing memos to
make new connections. In my rhizomatic analysis, I attempted to map lines of flight—
detailed in A Cartographic Approach (Honan, 2004). Although the different sources of
data are presented sequentially, layers were added to the text in no predetermined order
and at times bouncing between data sources. I read and considered transcripts adding
quotes, expounding on ideas mentioned in the memos, and wrote new ideas not present in
the existing memos. New lines of text added to the summary memos from the transcripts
were indicated by orange text. Schematic maps were analyzed and added between
existing lines of text where entanglements occurred (indicated by pink text). Theory was
composed into the layered text from the assemblage of terms (indicated by green text). I
analyzed resources holistically and added lines of text throughout the memos as
connections were made (indicated by yellow text). Sketchnotes reappeared in the writing
bricolage as gray text. Once all data sources for a participant had been added to the
layered writing, a summary memo was written.
A Cartographic Approach
After completing the leveled writing for each participant and writing summary
memos of each curriculum assemblage, I was stuck. I was unsure how to move forward. I
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needed a way to consider all the data as a collection. Established qualitative methodology
came rushing at me. I had utilized elements of established methodologies (e.g., probebased interviews; Stake, 2006) and borrowed structure from case-study (Creswell &
Creswell, 2018) to collect and examine data. I problematized, however, components of
established methodologies to fit the context of my study and to better align with the
theoretical underpinnings of Deleuze and Guattari (1987). For example, probe-based
interviews morphed into walkthroughs erasing interview protocols and opening space for
teachers to set the boundaries of the interview. Probe-based interviews use certain
artifacts to invite conversation, give focus, and motivate participation (Stake, 2006). It is
the researcher, however, not the participant who selects the artifacts and drives
questioning. The study, however, needed more flexible methodological tools providing
teachers space to select artifacts. I needed a similar process to examine teachers’
curriculum systems as a collective.
I took Deleuze’s pragmatic approach to theorization—working out the
complications through a series of problematizations (Rajchman, 2000). I first
problematized the study using traditional methods hoping they would breakdown and
force new paths. I began the process by picking up established methodologies such as
Saldaña’s (2016) cross-case analysis and Stake’s (2006) theme-based assertion matrix. I
read through each summary memo seeking commonalities. Initially, I jotted messy notes
with arrows and vague ideas (see Appendix F). Three commonalities emerged: context,
structure/scale, and boundaries. I then tried to use Stake’s method of cross-analysis and
created a matrix (see Appendix G). My analysis was flat and it did not provide space to
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capture a process. I needed a better method—one more fitting of the project’s theory.
After discussions with my chair, I was encouraged to read dissertations chaired by St.
Pierre for examples of studies using alternative methodology. After scanning St. Pierre’s
CV, I came across Nordstrom’s (2011) dissertation.
Nordstrom’s (2011) dissertation explored family genealogy and was, at first, an
odd place of inspiration for a mathematics curriculum study; however, reading her
dissertation pushed me back towards theoretical concepts. I read through notes in my
assemblage of terms—specifically Deleuze and Guattari (1987) and Delanda (2006).
Additionally, Nordstrom introduced me to new literature (e.g., Wise, 2005) that became
instrumental in my analysis and helped me refine the language of my analysis. Examining
teachers’ curriculum assemblages as a collection did not produce emerging themes, but
rather helped me discover a methodology for further analysis and a way to represent and
communicate my findings. Looking at curriculum systems as assemblages, helped me
determine a methodology—a cartographic approach. A cartographic approach uses
mapping (rhizomatic structures) and tracings (arborous structures) to discover and
represent connections (Taguchi, 2016). A map or tracing is never a complete product but
rather is a becoming (Deleuze & Guattari, 1987).
At this point in my analysis, I was bouncing back and forth between leveled
writing memos, the assemblage of terms, and theoretical literature jotting down short
memos hoping something unknown would emerge. Reading Nordstrom’s dissertation
created a line of flight to Alexander et al.’s (2009) complexity of learning topographical
framework and helped me problematize the concept of mapping. Alexander and
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colleagues used a river system as a metaphor for learning and the type of topographical
map they were trying to create. My leveled writing analysis was littered with quotes from
Alexander et al. For example,
Rather, what is required, and what we seek to accomplish here, is a mapping of
what we see as criterial dimensions of learning and a description of the complex
interactions among the dimensions that form the basis of a learning system. Not
only does the metaphor of a river system bring to light the concept of complex
interactions as it relates to learning, but it also allows us to envision the dynamic
nature of learning, which like the river system is in continual flux. (Alexander et
al., 2009, p. 176)
The concept of mapping lay dormant in my analysis. I had been unable, however, to bring
these ideas to life until examining layered writings as a collection forced new lines of
thought.
I needed to visualize and pick up different pieces and jump to another participant.
I printed off each participant’s leveled writing and laid them out like a patchwork quilt. I
read through leveled writings, annotating them as you would an article—jotting notes in
the margins, drawing arrows, grouping pages together, and arranging them to flow from
one idea to the next. The margins were filled with questions (e.g., how do you map
something like this; how are components organized?), short phrases (e.g., context, scale,
structure), citations, and excerpts were underlined. The process was nomadic as I
bounced between leveled writings, an element in one leveled writing elicited a line of
flight (i.e., a creative connection) to an element in another leveled writing. Lines of flight
instigated deterritorializations and opened new possibilities for connection. Moreover,
lines of flight fragment rhizomes, cutting roots, and making new connections (and then
returning to the rhizome from which they departed; Deleuze & Guattari ,1987). By
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nomadically following these lines of flight, paths of thought or tracings began to emerge.
For example, Savanna’s handwritten planner with quick notes jotted leapt from her
leveled writing and entangled with Andrea’s matrix. Their visual tools for organizing
curriculum were starkly contrasted, however, elements of their process were similar. The
line of flight returned to Savanna’s leveled writing making connections to where Savanna
had organized, arranged, structured, cut, added, and modified curriculum materials. I
continued traversing the leveled writings and worn paths emerged as frequent trips were
made to concepts (e.g., context, scale, structure, boundaries).
My nomadic trips across leveled writings produced tracings or well-worn paths to
structure, organization, scale, context, and boundaries. The language I had, however,
could not articulate the processes I saw in the data. I needed to theorize the tracings to
better communicate my findings. I returned to the assemblage of terms and reread the
citations jotted in the margins of the leveled writing. Scale, organization, and structure
were embedded in Deleuze and Guattari’s assemblage. Conceptualizing these terms as an
assemblage also captured temporality, movement, and connection I saw in the data.
Additionally, the emergence and application of assemblages to communicate and
represent teachers’ curriculum work helped elucidate other tracings from my nomadic
trips (e.g., context and territorialization). After theorizing the first tracing as assemblages,
the other tracings fell into place: Articulating context as strata made the concept dynamic
and boundaries became territories to provide space for temporality, fluidity, and
bumpiness.
Mapping
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My attempts at cross-analysis reduced the rhizomatic analysis I conducted in the
form of leveled writings and produced tracings—redundancies, patterns, structures.
Deleuze and Guattari (1987) described tracing as translating a map into an x-ray or image
reducing the multiplicities into roots and radicles through isolation and selection. Maps
inevitably contain redundancies and reproduce formations; however, Deleuze and
Guattari caution against such tracing offering a methodological solution. Maps and
tracing can be thought of not in a dualistic relationship, but rather as an asymmetrical
one. Worn paths, patterns, and repetition occur in maps and when extracted eliminate
multiplicities. To avoid reducing complexity to redundancies the tracings should be
placed back on the map. Tracings were plugged back into the map through writing.
Tracings were used as entry points and connected back to the multiplicities from which
they were derived. As maps have multiple entryways and exits, are connectible, and are
susceptible to modifications (Deleuze & Guattari, 1987). Deleuze and Guattari theorized
maps may even be entered through the tracings. I took the approach of using the tracings
as entryways into the map. Additionally, as I placed tracings back on the maps, more
tracings occurred, and the process was iterated. As I bounced between and among leveled
writings and writing the mappings for individual participants, worn paths began
appearing where connections were repeated.
Decentralized Map. By re-engaging with the theoretical literature through the
assemblage of terms, I also realized I was too subject centered, limiting the number of
lines of flight. My tendency was to relate objects (e.g., curriculum resources, schematic
maps, scope and sequences) back to the participant. I needed to decentralize my analysis
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to open pathways between components. In part, I was constrained by language in
communicating the findings of the study. In my layered writings, I used the phrasing
“Abby’s assemblage” and “Abby’s concept map.” While these descriptions were in part
accurate, the phrasing did not account for the entanglement of theory, the state standards
used to create Abby’s concept map or the input from students forcing lines of flight back
towards the participant creating a centralized system of thought. To combat the
centralization, I attempted to map each participant’s curriculum work without using their
names. In doing so, emphasis was placed on teacher resources and other visual objects
(e.g., schematic maps and Sketchnotes). Teacher resources, Sketchnotes, and schematic
maps offered visual entryways into the participants’ curriculum work. While this writing
exercise helped me make decentralized connections, it left the sections cold and erased
the participants. The space I was working in was in between—not void of ownership and
assembling by the participants but the assemblages were not entirely their own either. I
reintroduced participants names into the mapping sections, however, I have italicized
their pseudonyms to indicate the in between. The reader may jump to the individual maps
or continue on and travel the well-worn paths in the tracings section.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

The reader may use the links above nomadically traverse the atlas’ maps.
Tracings
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Figure 6.8: Representations of teacher’s organizational structures: Abby (top left);
Andrea (top right); Cathy (bottom left); Savanna (bottom right).
As I traversed across teacher’s curriculum maps, paths again began to wear. The
tracings were not smooth and direct, but rather jagged, looping, and at times bouncing.
Teachers used structures in their curriculum assemblages to bounce between levels (e.g.,
year-long, unit, weekly, within lesson) and across time when lesson planning (e.g., past
lessons, present planning, and next year’s lessons). The structures, levels, and processes
varied by participant and were influenced by context. The Common Core State Standards
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for mathematics (CCSS-M), however, were entrenched in the structures and processes of
the participants’ assemblages. I encourage the reader to take a moment to examine the
various structures participants used to assemble curriculum in Figure 6.8 above. The
images below represent each participant’s organizational structure offering a glimpse into
the variations permeating their assemblages and present an entry point into the tracings
emerging from my nomadic journey through the participants’ curriculum maps. Each
participant organized, structured, and arranged components within their curriculum
assemblages differently. Additionally, they developed unique scales and considerations
of time. The following section explores the participants’ non-linear processes and the
structures participants established to facilitate their jagged and bouncing assemblage of
curriculum between levels and across time.
Non-Linear Planning
Participants planned using non-linear processes often bouncing between lessons,
within lesson components, or between units. Jumps ranged from small bounces within
lessons to large bounds from one year to the next. Moreover, participants bounced
forwards, backwards, and across components to assemble curriculum. Each participant
took a different approach to planning, but every participant bounced around their
curriculum assemblage while planning. The participants established structures to
facilitate their non-linear planning processes. Three of the four participants used some
form of a matrix. Savanna was the only exception preferring to create unit and daily plans
using a handwritten planner. Like Savanna, Abby used a handwritten weekly planner for
short-term planning, but she also used concepts maps and a matrix structure to assemble
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curriculum long-term. Cathy and Andrea relied on their matrix structures to assemble
curriculum. Cathy collaborated with the other 6th grade mathematics teacher in her
building to develop weekly plans in a matrix. Andrea on the other hand, had created a
matrix structure to map out her curriculum for the year linking activities for each day.
Other digital structures such as Classkick and Google Slides also facilitated participants’
assemblage of curriculum in digital spaces. Templates, skeletons, shells, and other
structures allowed participants to move between levels of zoom in their curriculum
assemblages. The structures participants used to organize and assemble curriculum
provided an entry point into their jagged and bouncing assemblage of curriculum.
Savanna used the structure of a handwritten monthly planner (see Figure 6.9) to
bounce between daily lesson plans within a unit. Prior to beginning a unit, she laid out
topics according to the number of days she anticipated for each topic. She would then
return to add activities and tasks as they came to mind—not completing the outline in
order of topics. The outline allowed her to add, remove, and adjust activities as she
progressed through the unit. Additionally, she was able to leap forward to add an activity
a few weeks out and return later to create a slide describing the task scheduled for the
next day to another day. The bottom right image in Figure 6.9 provides a visual
representation of her actions. You can see arrows indicating activities have been moved
to a different day, notes added between lines of texts, and varied gray scales of writing
hinting at the different writing utensils used to add activities and topics. In addition, to
bouncing between days within a unit Savanna leapt between past, current, and future
lesson plans frequently consulting what she did last year when assembling units and
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lessons for this year. Additionally, Savanna organized and saved tasks from her current
plans to be used next year.
Abby continuously jumped back and forth between planning for next year,
planning for future lessons, and making adjustments to current lesson plans. Abby began
by planning for a unit using a concept map to organize topics (see Figure 6.9). Abby
referred to the state mathematics standards to break units into smaller subtopics aligning
each subtopic to a specific standard. Topics were transferred to the handwritten planner
for each week (see Figure 6.9). Abby’s weekly plans were flexible as modifications were
made based on student responses. Abby frequently bounced between unit concept maps
and the handwritten planner to reorganize components. For year-long and unit planning,
Abby used a Google Spreadsheet to organize topics within units (see Figure 6.9). The
primary function of the Google Spreadsheet was to organize and store topics and
activities for next year. When adjustments were made to the weekly handwritten planner
changes were mimicked in the Google Spreadsheet. Abby also included tasks and
activities she did not use this year but want to use for next year—she felt they better
covered the mathematic content.

Figure 6.9: Structures in Abby’s curriculum assemblage facilitating bouncing: concept
map (left), unit plan (middle), handwritten planner (right).
Cathy’s bounds were smaller and primarily remained within the same week or 80minute block. Cathy rarely considered what she had done in the past and insisted on
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planning from “scratch” to meet the unique needs of this year’s students. Additionally,
Cathy did not assemble unit or year-long plans preferring instead to plan week by week.
She used a matrix structure to collaborate and assemble weekly lesson plans (see Figure
6.8 above). Her plans were flexible and she would often insert a new task or video into an
existing Classkick slide or bounce back to cover a mathematical topic students had
struggled with earlier in a lesson. Although Cathy did not assemble her own unit plans,
she would bounce to the district’s parent letter outlining each unit to select objectives and
return to her matrix to insert state mathematics standards into her weekly plans.
Additionally, Cathy designed lessons to return to tasks previously covered in the lesson
bouncing forwards and backwards within an 80-minute block.
Andrea employed a complex matrix structure with links to bounce between and
amongst component, levels, units, and lessons (see Figure 6.8 above). Andrea planned
long-term using a curriculum matrix aligned to district pacing guides and state
mathematics standards with links to assignment sheets, slide presentations, and INB.
When planning short-term Andrea did not write lesson plans but rather planned as she
built components. “What is the point of me writing this down if I can just do it as I’m
going through it.” She described short-term planning as doing. She built weekly slide
presentations, assignment sheets, and added components to the matrix as she went.
Andrea planned a week at a time using Google Slides—simultaneously planning all five
days—beginning with Friday’s review or assessment.
I bounce back and forth. I literally have to have all the slides up [for the week]
and then my brain goes back and forth. I’m teaching this here. I might need to
review this here. So on and so forth.

112

She then bounced between days adding tasks, videos, IXL’s, and INB. Andrea dragged
components from other locations in her assemblage and reorganized them into her
current weekly plans. Moreover, she bounced between slides as adjustments to one slide
elicited a new connection or necessitated a change in a previous slide. Andrea’s plans
were flexible, and she often returned to the weekly plans to make adjustments and
rearrange components. Additionally, Andrea preferred a spiral approach of curriculum
and bounced back to previous units selected tasks and inserted content for the current
week.
Participants’ approaches to assembling curriculum were different, however, they
all used structures within their assemblages to facilitate leaps between levels and across
time. The participants did not view lessons as isolated learning events but rather deeply
connected to the other components within their curriculum assemblage. Bounces
occurred when connections were made across time (e.g., past year’s plans, storing tasks
for next year) or between content (e.g., spiraling mathematical content, linking tasks and
assessments, relating different representations). Participants seemed more comfortable
taking short bounds within a lesson or leaping to other units or even past years.
Additionally, participants considered future plans, not only for later in a unit, but were
already developing plans for next year. They developed structures to facilitate bounces
between components and levels. While the structures varied from handwritten planners to
complex Google Spreadsheets with links, each participant bounced within their
assemblage during their curriculum work. The tracings described in the section above
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were placed back on the map from which they were extracted and are most prominent in
participants’ assemblage maps.
Multi-scalar Structures
The structures prevalent in participants’ curriculum assemblages were common
across scales. The structures mutated slightly at different scales to change the
functionality but stayed the same regardless of the level of zoom. Examining mutating
structures within participants’ curriculum work provides opportunities to consider
curriculum assemblages multi-scalarly. Maintaining structures created more homogeneity
within participants’ curriculum assemblages. Additionally, the use of templates—
concrete or figurative—allowed structures to mutate while maintaining some structures.
The structures in participants’ curriculum assemblages were similar to a fractal,
geometric shape that could be broken into smaller and smaller pieces, each piece an echo
of the whole. Moreover, state mathematics standards echoed throughout participants’
structures. The following section travels through participants’ curriculum assemblages
multi-scalarly picking up structures at one scale, putting them down, and reexamining
them with slight mutations in another scale.
Savanna’s curriculum structures were guided by a mastery-based approach.
Regardless of the level of zoom (e.g., year-long plan, a unit assessment, a homework
assignment) or component mastery consistently acted as a design template. Savanna
organized components and topics progressing through level of mastery. Her year-long
plan was based on students’ level of mastery on past state assessments and organized
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around state mathematics standards according to what constitute mastery for each
standard. The following quote articulates her mastery based design process.
I’m thinking overarching planning—what’s the overall goal? I do start there and I
always, I know this is more unit planning, but I always start with assessments
when I think about unit planning, because we kind of do grade on a mastery base
scale. So, kind of helps me think what someone who’s mastered this concept.
What should they know and I kind of work backwards from that.
At the unit level, assessments drove the design. Unit assessments were organized around
standards and progress from emerging to proficient levels of mastery (see Figure 6.10).
Topics progressed like stair steps with the goal of mastery. Savanna even rearranged
topics and added additional topics for the Functions Unit because she did not feel every
level of mastery was addressed. For example, the Savvas (district e-textbook) Linear
Equations Unit was only divided into four topics. Savanna supplemented the unit to
include additional subtopics at lower levels of mastery. The same structure was echoed in
homework assignments and notes contained examples progressing through levels of
mastery. The structure repeated throughout Savanna’s curriculum assemblage. As it
infiltrated different components slight mutations occurred. For example, the unit
assessments explicitly state the level of mastery and tasks were carefully considered to
align to a specific level. Notes were also designed to progress towards mastery. While
Savanna’s template—progression of mastery—was figurative it echoed through her
design multi-scalarly creating consistency within her curriculum assemblage.

115

Figure 6.10: Unit 2 Assessment progressing from emerging to advanced level of
mastery.
Cathy’s scales of curriculum were different than the other participants because
she relied on weekly planning structures and placed little emphasis on long-term
planning. Additionally, her desire to create plans from “scratch” made it more difficult to
see her structures at different levels. Similar structures still emerged within her
curriculum assemblage. For example, she structured weekly lessons to culminate in some
form of assessment aligned to a state mathematics standard. The same tendency was
demonstrated in her block planning—exit tickets were consistently used to bookend 80minute blocks. Cathy felt constraints from the state mathematics standards and district
pacing guide. She also expressed a desire to reorganize some standards to allow students
opportunities to make connections across mathematical topics.
But we hold, to the very last unit talking about positive and negative integer rules.
And I just really have a problem that that bothers me, because I feel like it should
all—it’s number sense and it should all flow. It would also make it a whole lot
easier for me to teach. Things like 1-step, 2-step equations and have a knowledge
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of what a positive and negative is… But if we would bring it in, they would have
the entire 6th grade year to, to work on that. And to foster understanding of what
that means to go…Sometimes we’ll try to mix it up and I can bring it [integers] in
there [integrated into other topics].
Cathy sought opportunities to integrate integers into other units, however, she was
concerned it did not align to district pacing guides or match parent expectations. Cathy
used a non-linear approach to progress topically according to district pacing guides but
bounced between topics to include the types of connections she desired for her students.
She used a similar bouncing approach when assembling lesson plans for a block. Lessons
did not progress in a straightforward design. Cathy would frequently jump forward to
address a question or response from students or drop back to material covered earlier in
the lesson to re-address and check for understanding spiraling content.
Andrea’s curriculum assemblage offered concrete and visual templates mutating
slightly at various scales. She used templates for weekly assignment sheets, daily Google
Slide presentations, and review games, and for the Student Resource Center (see Figure
6.11). Andrea relied on template slides to build daily lessons. “Template lesson slides.
This is something that I also have every time that I come up with a new idea, I make a
slide for it. So, then I can just slide it into the daily lessons.” The templates mutated to
match the mathematical content and selected tasks. The student center maintained the
same structure, components were simply cut (e.g., links to applications not used for the
week) or adjusted (e.g., state mathematics content standards) for the week. Other
templates underwent more significant mutations to meet functional demands. Andrea
built weekly lesson plans from Google Slide templates. Slide outlines contained an intro
slide, the Student Resource Center, warm-up slide, INB slides, PearDeck student
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feedback slides, an IXL slide and ended with an exit ticket. Slides were rearranged and
components added to change the functionality of the slide presentation to match the
mathematical content. Additionally, templates were nested as a template (e.g., the student
center and review games) was added to another (e.g., Google Slides lesson template).
Andrea used and reused the templates throughout her curriculum assemblage.

Figure 6.11: Screenshot of the Student Resource Center an example of a template
Andrea’s used to assemble curriculum.
Abby’s curriculum assemblage contained mutated structures highlighted in her
transition from a paper-based planning system to Google Drive. Abby used similar
structures in both her digital and handwritten planning. She consistently structured short
and long-term planning organizing topics by state mathematics standards and breaking
them into topics. Her concept maps provide a visual demonstration of this structure (see
Figure 6.12). The same structure mutates in her curriculum assemblage to organize
activities, standards, topics, and days. Again, the structure appears in her handwritten
weekly lesson plan. Additionally, Abby used topics from her concept map to introduce
notes to provide students opportunities to organize their collection of notes. While the
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format mutated, remnants of the structure remained and were reproduced to function
differently at a new level of zoom.

Unit 4: Linear Equations
Slope

Writing Linear
Equations

Graphing Linear
Equations

Parallel &
Perpendicular
Lines

Applications
using Linear
Equations
Word problems using

CROC (constant rate of
change)

From a table, graph,
equation, two points

Converting between
Slope-Intercept and
Standard Form

From slope-intercept
form

Parallel = same slope

Using intercepts

Perpendicular =
opposite reciprocal
slope

Writing equations in
slope-intercept form
•From a graph
•From two points
•From a point and slope

Horizontal & Vertical
Lines

•Slope-Intercept Form
•Standard Form
•Point-Slope Form

Horizontal & Vertical
Lines

Figure 6.12: Abby’s concept map from the Linear Equations Unit.
Overlapping Assemblages
In addition to being multi-scalar, participants’ curriculum assemblages
overlapped. The collaborations varied but the idea of shared components or boundaries
emerged. Cathy demonstrated significant overlaps in her curriculum assemblage. She
planned weekly with her 6th grade counterpart mapping out “I can statements” and
activities. Additionally, they often divided tasks between themselves to complete and
share. Cathy added her counterpart’s tasks to her curriculum assemblage and made
adjustments. Conversely, Andrea had few opportunities to collaborate because she was
the lone virtual teacher for her school due to COVID-19. Collaborations, however,
remained in her curriculum assemblages from past years (e.g., INB). Savanna
collaborated to assemble unit assessments. The unit assessments provide the frame for
her unit planning. Additionally, she collaborated with her colleagues in between classes
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and during team meetings occasionally borrowing tasks and checking on pacing. Abby
shared boundary lines with the other mathematics teachers at her school. She had worked
diligently to establish a sequencing document with pre-algebra teachers. Additionally, she
was working this year to establish common assessments and pacing with her Algebra I
counterpart. While she shared few learning tasks with teachers in her building their
curriculum assemblages merged at the boundary lines. Participants’ curriculum
assemblages were neither independent nor shared with colleagues but rather overlapped.
Participants’ curriculum assemblages were multi-scalar containing mutated
structures at different scales. As participants worked with curriculum at various levels of
zoom those structures mutated slightly to perform a different function. Participants used
concrete and figurative templates to maintain homogeneity throughout their curriculum
assemblages. The mutating structures emphasized the multi-scalarity of participants’
curriculum assemblages. Participants repeated and reused the same structures to assemble
curriculum for both long- and short-term planning. Additionally, participants’ curriculum
assemblages overlapped other assemblages. The above section traces participants’ use of
structures outlining the worn paths that emerged from individual participant’s curriculum
maps. These tracings have been placed back on the maps in the atlas. I would encourage
the reader to pick the tracings back up in the maps of participants’ curriculum
assemblages.
Digital Sharing Spaces
All of the participants used digital sharing and storage platforms (e.g., Google
Drive and a Microsoft based cloud storage system) in some capacity to engage in their
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curriculum work. Their reliance on the digital platforms varied ranging from Savanna
who used Google Drive primarily to store assessments and tasks to Andrea who built
lesson plans in Google Slides and linked each component to her Google Spreadsheet.
Participants were using digital storage platforms prior to COVID-19, however, moving to
a virtual environment increased their use of Google Drive. Additionally, Cathy’s use of a
Microsoft system shaped her processes uniquely—she relied on email and Classkick to
share and modify curriculum components instead of the digital storage platform. Features
of Google Drive and Microsoft changed the functionality of participants’ curriculum
assemblages allowing them to organize, copy, edit, modify, and link components.
Furthermore, observing participants’ curriculum work in Google Drive offered glimpses
of participants in-between planning spaces.
Cathy used a Microsoft based platform instead of Google Drive due to constraints
placed on her by the district. She used the space for some collaboration—storing and
developing weekly lesson plans with her 6th grade counterpart. Cathy felt the Microsoft
based platform was limited in its functionality and she sought other tools to engage in her
curriculum work. She relied mostly on email, however, to communicate, share activities,
and make adjustments to lesson plans. Additionally, Cathy assembled and shared lessons
via Classkick. Classkick allowed her to insert videos, add or remove slides, and make
changes in the moment. Cathy rarely used lessons from previous years and was not
concerned with storing activities or lesson plans for the next school year.
Savanna used Google Drive to organize and store activities and assessments by
unit and topic. The storage system Savanna employed mimicked the state mathematics
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standards as units were organized by strand and topics aligned to specific standards. She
also used Google Keep to record class notes and maintain her organization structure-unit
and topic (see Figure 6.13). Her organizational system was in place prior to COVID-19.
The hybrid learning environment, however, pushed her to transition more of her existing
learning tasks to a digital format. Savanna incorporated Google Slide activities to allow
space for students to collaborate and to move paper-based tasks into the virtual learning
environment. Savanna’s Google Drive also demonstrated slight mutations that had
occurred over time as multiple versions of unit assessments and tasks littered her drive.
Remnants of past lessons remained in her curriculum assemblage ready to be modified
again. Savanna also used Google Drive to collaborate with her counterpart to develop
and store unit assessments.

Figure 6.13: Google Keep notes organized by topic and unit aligned.
Abby was moving towards using Google Drive to maintain her curriculum
assemblage. Previously, Abby used handwritten concept maps and a static PDF for shortand long-term planning. She recognized her current system, however, did not allow her
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assemblage to mutate or link to other components and wanted a dynamic approach to
organizing components. Abby stressed the curriculum resources available changed too
quickly and she needed tools that allowed her to make adjustments. Transitioning to
Google Drive changed the functionality of her curriculum assemblage providing a space
for Abby to organize, rearrange, add links, and insert or remove learning tasks. Her
Google Drive was organized by mathematical strand and each topic was linked to a state
mathematic standard (see Figure 6.14). Additionally, she was able to bounce across
curriculum scales quickly using links. Organizing her curriculum assemblage with
Google Drive reflected Abby’s fluid assemblage of curriculum. Abby primarily utilized
Google Drive for next year’s planning.

Figure 6.14: Screenshot of a unit spreadsheet from Abby’s Google Drive.
Andrea relied heavily on Google Drive for her curriculum work. The spreadsheet
Andrea created to organize her year-long plan and link components for each day of the
year was essential for her curriculum work (see Figure 6.15). The spreadsheet was
outlined according to the district pacing guide. Furthermore, she used Google Slides and
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Google classroom for her virtual learning environment. While Andrea had used Google
Drive in the past and had already established her curriculum spreadsheet for 7th grade
mathematics, her curriculum assemblage became more digital when she moved to
teaching virtually. Andrea used Google Drive as more than a storage and organizational
space. She assembled curriculum using Google Drive. Andrea planned lessons as she
built new slide presentations for each day. Moreover, Andrea used the features of Google
Drive to mutate tasks, slides, assignment sheets taking a past task, slide, or assignment
sheet and modifying it to fit the new mathematical content. Her drive constantly
underwent slight mutations as components were rearranged, linked, edited, copied, and
reused. Google Drive provided space for Andrea to assemble curriculum digitally and
allowed her assemblage to mutate in different ways.

Figure 6.15: Screenshot of Andrea’s Google Spreadsheet.
As the participants recontextualized their curriculum assemblages to meet the
demands of teaching in a virtual environment, they needed tools able to accommodate
changes to their learning tasks, planning, and storage methods. Google Drive provided a
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space for participants to assemble curriculum to meet the demands of a virtual
environment. It is important to note, however, participants were already seeking tools to
change the functionality of their existing curriculum assemblages to make them more
dynamic prior to the pandemic. The tools and features of Google Drive opened new
spaces for participants to establish connection between components. Additionally,
Google Drive allowed participants to link components in ways they could not with paperbased planning tools. Observing participants engage in curriculum work through Google
Drive made me privy to an in-between planning space. Participants often illuded to
making adjustments to an assessment, connecting a lesson to a specific standard,
connecting the current content to another mathematical concept. The tracings of
participants’ use of digital sharing spaces are evident in strata, assemblage, and territory
maps.
COVID-19
COVID-19 created changes to the learning environment requiring participants to
recontextualize their curriculum assemblage. As a result of the pandemic, participants
found themselves teaching in a new environment: Andrea (virtual), Abby and Savanna
(hybrid), and Cathy (concurrent). Savanna articulated planning had changed this year to
meet the demands of teaching during COVID-19.
So, this year yes. Planning does look different. I think that’s what we spent a lot
of our time before school was just searching other resources. That’s how I came
across GoFormative because it is something that’s just another resource that is
good, you know, digital thing.
Participants made choices to preserve, cut, add, substitute, or modify components (e.g.,
mathematics tasks used in previous years and classroom procedures) within their
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curriculum assemblages to fit their teaching modality (e.g., hybrid, concurrent, or
virtual). Andrea and Cathy faced the biggest shift in learning environment because they
lost all face-to-face instruction with half (Cathy) or all (Andea) of their students and made
more drastic modifications to their curriculum assemblages. They claimed engaging
students in a virtual environment was a challenge when they no longer had access to
some of the teaching practices (e.g., walking around the room observing students, hands
on activities) they had developed over their careers to reach students in the physical
classroom. Their learning environments, past curriculum assemblages, available
technology, and planning style influenced these choices. Participants recontextualize their
curriculum assemblages by preserving their pre-COVID-19 assemblages, translating
components, rearranging activities, and bridging the physical and virtual. At times,
however, these approaches were not possible, and components needed to be cut.
Changes to modality and in-class safety restrictions forced participants to
recontextualize their curriculum assemblages in the context of a pandemic. Savanna and
Abby made adjustments to meet the demands of a hybrid schedule and implement safety
precautions for in-class activities. They frequently relied on strategic arrangement of
activities to maintain their assemblages. Additionally, they relied on technology for inclassroom instruction to safely allow collaborations—translating paper pencil tasks to
digital. Conversely, Andrea and Cathy faced a virtual learning environment every day
and expressed a desire to preserve their pre-COVID-19 assemblages virtually. Andrea
described trying to maintain expectations and components of her curriculum assemblage
from last year.
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So, what I do is I take what I did last year, I put it there [into her Google
Spreadsheet] and as I go I revamp it…I’m not reducing anything that I did face to
face. I’m still thinking with the same curriculum and expectations.
Both participants were concerned about student engagement, feedback, and simultaneous
interaction. While they took different approaches, Andrea and Cathy reconceptualized
their curriculum assemblage to create virtual learning spaces addressing these concerns.
Cathy also needed her curriculum assemblage to meet the needs of teaching students inperson simultaneously. “Okay, so my biggest worry is not really what they're getting. It's
how they're receiving it.” Cathy had to conceptualize her assemblage in both contexts at
times resulting in dual tasks—one for her virtual students and another for in-person
students. The following section traverses participants reconceptualization of their
curriculum assemblages during a pandemic.
Rearranging Activities
Under the hybrid model, Savanna and Abby’s primary strategy for maintaining
their curriculum assemblage was to rearrange learning activities. By reorganizing tasks
they believed they could overcome many of the obstacles a virtual learning environment
presented. Abby relied on ALEKS, a digital program offering individualized pacing
through assigned objectives, on remote learning days to introduce topics and provide
additional opportunities for students to engage with content covered in the classroom.
The last set of remote, it timed itself really well, to where I could give them kind
of the benchmark assessment for the end of the 1st quarter…So, I used an ALEKS
assessment that are customized, and I can have it provide feedback for them and
things like that. Something that I don't necessarily have to facilitate live.
She systematically planned learning activities requiring simultaneous collaboration and
discussion to occur when students were in the classroom. Abby was teaching about 65%
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of the time in-person and relied on rearranging learning activities and existing digital
components of her curriculum assemblage to reconceptualize her curriculum assemblage
in a hybrid environment. Savanna also relied heavily on reorganizing lessons according
to in-class and remote learning days (see Figure 6.16). Students attended in-person every
other day and activities were organized so collaborative and discussion-based activities
occurred in the classroom. Savanna determined which activities she wanted to cover
remotely and which ones to do in-person, “Is this something I want to work with the
students in class, have a conversation with, and this is something they can do on their
own.” Unlike Abby, Savanna made additional modifications to her curriculum
assemblage to meet the demands of the hybrid learning environment. Savanna’s students
attended remotely more frequently than Abby’s which may have contributed to Savanna’s
additional modifications (e.g., translating, cutting components).

Figure 6.16: Down the left side of the planner A/B indicates the hybrid schedule to
mitigate COVID-19.
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Translating Components
Participants translated existing components of their curriculum assemblages to
function differently in the pandemic environment. Participants translated components of
their curriculum assemblages uniquely adapting them to fit the constraints of their context
and planning structures. Abby translated components to better facilitate her planning
process. Her handwritten planning documents were also translated into Google Slides and
Spreadsheets. Abby claimed the transition was to better accommodate the rapid changes
in curriculum resources and to plan for the next school year.
This time, we've gotten something [Google Spreadsheets] this a little bit more
fluid and so I guess dynamic is a better word there where it can it can shift as
expectations and curriculum shifts…The Google is more for next year, when I
come in next year, and I have a fresh planner.
Cathy needed to translate components to accommodate students in the classroom and
online. Most activities required a dual delivery. For example, Cathy translated a
vocabulary activity into a Quizlet, for virtual students, and a modified for limiting contact
“I have, who has” activity for students in the classroom. Most of Cathy’s translations
converted paper tasks into Classkick slides. Cathy converted weekly assessments into
Classkick slides to provide space for students to demonstrate their mathematical
processes.
Savanna translated tasks to fit both virtual and in-person learning environments.
Savanna used GoFormative to convert PDFs into multiple choice or short answer
questions translating paper pencil tasks into a virtual format. Savanna recognized this
presented certain constraints as it did not allow students space to demonstrate their
mathematical processes. Savanna also took existing PDFs and converted them into drag
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and drop tasks in Google Slides providing students space to more actively engage with
PDFs (see Figure 6.17). Savanna’s translations did not merely address changes to virtual
learning but was also employed to adapt tasks in the physical classroom. Savanna also
converted paper-pencil tasks into digital tasks to reduce contact in the classroom, but still
allow collaboration. Rather than having students work closely in a group of students, they
used Google Slides to simultaneously collaborate on tasks.

Figure 6.17: A Slope Maze PDF converted into a digital drag and drop activity in Google
Slides.
Andrea transformed procedures she typically did in a physical classroom and
converted them into a digital space. For example, in the past, Andrea used a different
colored cup system for students to indicate how well they grasped a specific
mathematical concept. Andrea used the informal student feedback to make instructional
decisions. Andrea converted this activity by using PearDeck allowing students to provide
feedback (see Figure 6.18). Using a translation strategy, Andrea was able to preserve an
in-person classroom procedure in a virtual environment. While translations helped
Andrea and Cathy reconceptualize their curriculum assemblages, it was not enough to
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meet the demands of the virtual environment. The following section details how Andrea
and Cathy reconceptualized their curriculum assemblage in a virtual and concurrent
modality.

Figure 6.18: Formative student feedback translated into a virtual environment using
PearDeck (an extension for Google Slides).
Recontextualizing a Virtual Learning Environment
Andrea and Cathy were faced with the challenge of reconceptualizing their
curriculum assemblage in a new environment. They voiced concerns about engagement,
interaction of students with their peers and the teacher, providing quick feedback, and
creating space for students to demonstrate their mathematical thinking. The tools they
had in their existing curriculum assemblages were insufficient to surmount this challenge.
Both Cathy and Andrea added components to change the functionality of the virtual
environment (e.g., Classkick and PearDeck).
Cathy relied on Classkick, similar to a slide presentation; however, with the added
functionality of providing students space to draw models and represent their
mathematical ideas and to synchronously interact (see Figure 6.19). Additionally, Cathy
was able to make adjustments as lessons were in progress. She claimed Classkick was the
best tool she had to maintain her pre-COVID-19 curriculum assemblage. Cathy stressed
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the need for students to have space for specific and quick feedback and to be able to
demonstrate their mathematical thinking. Cathy began the year teaching in a virtual
learning environment, however, changes in district policy required her to teach in a
concurrent classroom. The change forced Cathy to conceptualize her curriculum
assemblage in a new context. Classkick still remained a large component in the
concurrent classroom; however, she used dual delivery to meet the needs of both virtual
and in-person students. For example, a review activity in the classroom conducted via
individual whiteboards was accessed using Classkick for online students. “I’m reviewing
so I’ll use that 360 classroom experience (i.e., individual white board activity) review for
them [in-person students]. There will be a Classkick up there for the kids who are
virtual.” Each task or activity required Cathy to consider both virtual and in-person
students and required her to deliver the material using two methods. Cathy was able to
conceptualize her curriculum assemblage in both the concurrent and virtual classroom.
Classkick allowed her to transform the virtual learning environment and maintain
components of her pre-COVID-19 curriculum assemblage.

Figure 6.19: Tasks delivered via Classkick transformed the virtual learning environment.
Andrea used Google Slide presentations to teach synchronous 80-minute block
sessions adding PearDeck changed the functionality. Andrea had similar concerns and
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wanted to provide students quick feedback and opportunities to engage simultaneously.
Adding Peardeck allowed her to preserve many procedures from her existing curriculum
assemblage. Peardeck did not have the capacity, however, to allow her Interactive
Notebook (INB) to function in a virtual environment. Andrea claimed INB was a central
component and was unwilling to cut it from her assemblage. INB is a collection of
foldable individual graphic organizers designed to engage students and provide a space
for Hands-On learning. To bridge the virtual in physical learning environment Andrea
mailed hard copies of the foldable activities for each quarter. She was then able to
conduct the INB virtually with students using physical materials remotely. Andrea valued
the INB highly and went to great lengths to preserve this component of her curriculum
assemblage.

Figure 6.20: Screenshot of Andrea’s INB bridging the virtual and physical learning
environments.
Cutting Components
While participants creatively approached preserving components of their
curriculum assemblages, some components needed to be cut in order for the assemblage
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to function in a new context. I use the term cut to indicate it is not necessarily a
permanent removal from the curriculum assemblage but rather like using the cut function
in a word document—the extracted components are waiting in a “clipboard” ready to be
reinserted. Participants cut components of their curriculum assemblage due to time
constraints, student needs, and functionality. Time was particularly a factor for Cathy and
Abby because COVID-19 decreased the amount of time students were in their
classrooms. They felt forced to make adjustments to accommodate the new schedule and
components had to be cut from their curriculum assemblage. Abby was forced to cut
exploratory activities she typically used to introduce mathematical topics to make
accommodations for lost class time stating, “I have to sacrifice the activities to stay on
pace because we do still have an end of course exam.” Cathy on the other hand, did not
explicitly cut topics or activities from her curriculum assemblage, however, she was
weeks behind the district pacing guide and stated she will not be able to cover all of the
content for the year. Thus, eliminating topics from her assemblage. Savanna and Andrea
stated they had not experienced a significant loss of class time due to the pandemic and
believed they would cover the same content this year as last year. Time, however, was not
the only consideration when participants cut components from their curriculum
assemblages.
All four participants demonstrated a willingness to cut components based on
students’ mathematical needs. They made adjustments to lessons in the moment to cut
tasks students had already mastered to reduce redundancy. Abby and Savanna
demonstrated this when they removed examples from their notes after students
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demonstrated an understanding of the mathematical concept. Savanna’s focus on mastery
contributed to the components she cut from her curriculum assemblage. She made cuts
based on how students performed on State Testing in previous years and how the test was
weighted by standard. Participants also cut tasks from assignments or activities
containing content not covered in their course. Cathy emphasized she rarely found
activities perfectly aligned to her learning targets for the day and she cut tasks to better fit
her lesson plan.
Components were also removed from their curriculum assemblages when they
were no longer functional. Cathy began the year incorporating a variety of online
applications to keep students engaged in lessons. Students, however, struggled to move
from one application to the next and to remember passwords for each class. Cathy
reduced the number of applications she used in her class to create consistency. Structures
within the curriculum assemblage were also cut to function differently. For example,
Andrea cut slides from her templates to match the content and activities for the day’s
lesson. Participants were also willing to make large scale cuts to their curriculum
assemblage. For example, Abby cut the district textbook for the equations unit because it
did not fully address pre-algebra and Algebra I objectives. Cathy made a significant
elimination when she removed the district textbook because it was difficult for students
to access online and presented mathematical tasks out of context. Cathy cut the district
distributed textbook because it was difficult for students to access online and provided
mostly low cognitive tasks. “I just don’t touch it [the district textbook]. It doesn’t serve
me or the kids. We have better resources now.”
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COVID-19 forced participants to reconceptualize their curriculum assemblages to
fit a new context. Participants attempted to preserve their pre-COVID-19 curriculum
assemblages by translating components, rearranging components, and bridging the
physical and virtual world. Participants were able to maintain many components and
processes in their curriculum assemblages. Even so, participants faced large shifts in the
learning environment, and at times, chose to cut components rather than adapt and
modify them. Changes caused by COVID-19 and participants’ reconceptualization of
their curriculum assemblages are further explored in the mapping section. Although faint
tracings appear in the assemblage and territory maps, I encourage the reader to
nomadically wander through the strata of each participant to pick these ideas up again in
the maps they were extracted. You may follow this link to the strata section of the atlas.
Stable and Movable Boundaries
Participants’ curriculum assemblages were fluid and flexible, however, they also
contained more stable components—aligned to the state mathematics standards.
Participants experienced pressure from their districts to use specific curriculum resources,
meet assessment guidelines, and follow district scope and sequences. These pressures set
boundaries on participants’ curriculum assemblages. While some boundaries were
movable, others were well entrenched and stable. Boundaries for long-term planning
were more stable than the dynamic boundaries set for weekly or daily lesson plans. From
a zoomed-out perspective, participants’ curriculum assemblages’ boundaries were fairly
stable as they were primarily set by state mathematics standards, district pacing guides,
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and assessment policies. When zooming in on participants’ curriculum assemblages,
however, boundaries become less stable and more jagged.
District policies and documents establish some of the more stable boundaries
within participants’ curriculum assemblages. One example is district grading policies
helped established these boundaries. Cathy and Andrea were required to record one
assessment grade per week. The grading policy established a stable boundary within their
weekly plans and culminated in weekly assessments most Fridays. Savanna’s district
used a mastery-based grading system which set stable boundaries throughout her
curriculum assemblage. She established boundaries around each unit and generated
subtopics based on power standards documents provided by her district. The power
standards aligned directly to the state assessment and mathematics standards. Moreover,
the boundaries set by the district grading policy were stable. Abby had more autonomy in
terms of grading and no established boundaries resulted from district grading policy.
In addition to pressures from district grading policy, curriculum documents (e.g.,
pacing guides, year at a glance spreadsheet, parent letters, and power standards) were
well entrenched in participants’ curriculum assemblages. Andrea and Savanna followed
district curriculum pacing guides closely and rarely made significant modifications to the
schedule. They were willing to adjust day-to-day and within lessons, but the year-long
and unit plans remained fairly stable. Cathy disregarded the district pacing guide in favor
of the parent letter. She would refer to the pacing guide to select mathematics content
standards; however, the allotted time frame had little influence over her schedule. For
each unit, Cathy’s district sent parents a letter outlining learning objectives (see Figure
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6.21). Cathy set stable boundaries around her unit based on the parent letter to meet
parental expectations. She expressed the parent letter was the guiding curriculum
document she used, “This [the parent letter] is where I start because I’m looking for what
has our county/ What did we commit to teach?” Abby continued to display a high level of
autonomy and was not constrained by a district pacing guide. She was collaborating,
however, with teachers in her building to establish a scope and sequence for pre-algebra
and Algebra 1.

Figure 6.21: Parent letter distributed by Cathy’s district for the Number Systems Unit.
Participants were more willing to move boundaries within a class or to change
how components were delivered. All the participants in the study made adjustments when
planning short term. Adjustments were visible in Abby and Savanna’s handwritten
planners. Topics were moved to different days and tasks were added or cut based on
student responses. Cathy and Andrea modified weekly and daily lessons in the moment
and throughout the week to meet the mathematical needs of their students. Cathy
described adjusting and readjusting plans:
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So, we do a lot of redo a lot of oh my gosh, we thought that was going to work,
but that’s not going to work there. So, we do a lot of do overs. We have to
constantly move to where the kids are.
Additionally, participants would extend lessons or revisit topics if students needed
additional opportunities to engage mathematical content. Furthermore, participants
demonstrated lessons were not bounded by the time constraints of a block or class period.
Curriculum assemblages were more fluid at the daily and weekly lesson levels of zoom.
The boundary stakes for participants’ assemblages at the year-long and unit level
were well entrenched. State mathematics standards presented the most stable boundary
stakes in each participants curriculum assemblage and were present at different scales
within participants’ curriculum assemblages. District pressures also established stable
boundaries in participants’ curriculum assemblages. Their curriculum assemblages had
fortified boundaries for units based on standards and assessments, however, daily lessons
were more fluid and flexible. The participants made adjustments to short-term lesson
plans to address student needs. The tracings describing the boundary stakes of
participants’ curriculum assemblages permeate participants maps. The most defined
tracings, however, can be seen in the territory maps. I would encourage the reader to pick
up boundaries again as they have been placed back on the maps from which they were
derived.
Atlas
Assemblages, strata, and territories are constantly undergoing reterritorialization
and deterritorialization bringing about becomings (Deleuze & Guattari, 1987). Each
becoming forms relays pushing another term to reterritorialize (Deleuze & Guattari).
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While each is presented individually, components from each reappear in another map;
intricately connected. Rather than viewing them as separate entities or maps, I consider
them a collection or atlas. An atlas not only presents various bounded areas, but also
zooms in to provide details at different scales, offer a topographical account of the area,
political boundaries, or focus on roadways. In the same way, each map in the following
atlas presents a different approach or focus. Much like an atlas is not used from cover to
cover in a systematic order, but rather used for functionality. Each participant is
introduced using a zoomed-out view of the assemblage via a Sketchnote. Additionally,
each subsection uses a teacher resource or schematic map as an entry point into the map.
The images offer visual representations of teachers’ curriculum work. I encourage the
reader to pick up a concept in one map and wonder as your curiosity takes you to another.
Links are provided so the reader may easily traverse the maps of each participants strata,
follow the map of one participant from beginning to end, or bounce from one map to the
next as the reader’s curiosity compels them. The purpose of the atlas is not to produce a
final structure but rather to create an area of play (Taguchi, 2016) for the reader to take
up lines of flight. Allow the atlas to function nomadically as if you are on an unplanned
road trip willing to take a detour when a component catches your attention or backtrack
when you missed an exit.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)
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The reader may use the links above nomadically traverse the atlas’ maps.
Andrea’s Curriculum Map

Figure 6.22: Andrea’s sketchnote highlights components of the curriculum assemblage
and hints at how those components are being arranged.
I encourage the reader to allow time to bounce between the elements in the
sketchnote above. The sketchnote offers an entry point into Andrea’s assemblage map
offering a zoomed-out perspective of her curriculum work. Andrea’s sketchnote offers a
visualization of an assemblage continuously and reciprocally being transformed through
the interactions of its constituent parts. Changes to the context of the teaching
environment created changes in instruction and curriculum design. Additionally,
adaptations to her curriculum assemblage changed the teaching and learning environment
(e.g., PearDeck). COVID-19 prompted Andrea’s district to offer fully online classes for
students. Andrea has been an elevator teacher (i.e., attending technology conferences and
teaching staff development) and was selected to teach 7th and 8th grade mathematics fully
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online to students. Andrea taught 80-minute synchronous blocks to classes of 39 students
facing the challenging environment of engaging and monitoring students’ mathematical
processes in a virtual environment. COVID-19 has also limited the opportunities Andrea
had to collaborate with colleagues.
Andrea’s curriculum assemblage has developed over 13 years of teaching middle
school mathematics and science in different school districts. She used a matrix to
organize curriculum planning for long-term, unit, and lesson planning. Furthermore, the
matrix is comprised of hyperlinks to slide presentations, IXL’s, and assignment sheets.
Andrea used templates to easily maintain structures throughout the assemblage, add
content, copy and paste components from one activity or lesson to another, and to provide
students with links to access various resources throughout lessons.
Andrea converted the district scope-and-sequence and curriculum map into the
curriculum matrix to organize year-long plans. Moreover, the pacing guide helped her
determine the number of days for each unit and to break the unit into days per topic.
Andrea structured her planning around a calendar system—the same activities were often
repeated for each day of the week (e.g., Monday Drills and Friday assessments/review).
She designed lessons a week at a time and described her conceptualization of weekly
plans as connected for the entire week rather than individual daily plans. Monday acts as
the entry point for the week and other details follow this line of thought for the rest of the
week. Andrea expressed, once she had planned Monday, she felt she could add in the
details for the week.
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Andrea used templates as a starting structure for her lesson plans. Templates
become tracings throughout her assemblage, as she often returned to, modified, and
recreated. Additionally, lessons were built as Andrea jotted ideas into various templates
and then adjusted those jottings throughout the week. Adjustments and mutations
occurred throughout Andrea’s planning and delivery process. The same structure was
reproduced; however, modifications are made to adjust the functionality. For example,
Andrea built lesson plans weekly using the topics outlined in the matrix. Topics and
structures were modified to fit the weekly design. Google Slides were used to build
lessons and hyperlinks connect them back to the curriculum matrix as the activity,
pacing, and topic merge to form the matrix. This structure is also exhibited in the weekly
assignment sheet Andrea provided to students to keep track of weekly activities.
Although the central structure was revisited frequently each time a slight variation was
generated. I encourage the reader to traverse the contours and topography of Andrea’s
curriculum work by navigating the three maps (i.e., assemblage, strata, and territory) in
the following section. Alternatively, the reader could chart a different path negotiating the
maps of each participants assemblage before examining the maps of the strata or territory.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

Abby’s Curriculum Map
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Figure 6.23: Components of Abby’s curriculum assemblage are highlighted and arrows
indicate how those components were arranged.
I encourage the reader to wander through Abby’s sketchnote to become
acquainted with her curriculum assemblage. Her sketchnote depicts an intricate and
dynamic curriculum assemblage influenced by changing environmental factors and
bounded by district curriculum maps and available resources. Abby’s curriculum
assemblage has been developing for 12 years—three years specifically teaching Algebra
I. Abby continuously jumped back and forth between planning for next year, planning for
future lessons, and making adjustments to current lesson plans. The district provides a
scope and sequence and a McGraw Hill textbook; however, Abby had the autonomy to
make decisions about how to teach topics, when to teach them, and what topics to teach.
Abby taught Algebra I to 8th grade students, because it is an advanced class, students have
skipped 8th grade mathematics and it is necessary to address some 8th grade standards
during the course. She often added resources beyond those provided by the district to the
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curriculum assemblage to supplement the Algebra I resources and help address 8th grade
standards.
COVID-19 created changes to the learning environment and prompted Abby to
make adjustments to her curriculum assemblage. Abby’s school was on a schedule where
every six weeks they have a set number of remote days. As the school year progressed
the number of remote days has dwindled. For the six weeks occurring during the study,
Abby taught in person four of the six weeks. She claimed the blended schedule influenced
the types of activities enacted and the pace they were able to progress through content.
Additionally, the number of minutes students were in class was reduced from a 90-minute
block to 60-minute class periods. Due to this shift, Abby cut some components from her
curriculum assemblage to save time—often these were exploratory activities.
Abby’s curriculum assemblage retained similar structures at various levels of
zoom or was multi-scalar. For example, standards broken into topics by unit were visible
in the year-long plan. Abby used those same standards and topics to assemble the concept
map for the unit and again to assemble daily lesson plans. The standards were also
evident in her daily notes, which she connected back to the concept map. Abby
repurposed components to change the functionality at various levels of zoom. Each unit
or topic had unique demands and required the participant to use resources differently;
however, many of the same structures remained. For example, incorporating both 8th
grade and Algebra I standards into the Linear Equations Unit pushed Abby to move
beyond the textbook and add a TPT unit into her curriculum assemblage. The TPT unit
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matched the style of guided notes Abby used for other units derived from the textbook.
More detailed maps reveal the contours and ridges of the assemblage, strata and territory.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

Savanna’s Curriculum Map

Figure 6.24: Savanna’s sketchnote highlights components of her curriculum assemblage
and how those components were organized.
The sketchnote above provides a space for the reader to visually explore
Savanna’s curriculum assemblage and note the heterogenous components contributing to
her curriculum work. Savanna has assembled curriculum components over the past ten
years. During the study, she taught 8th grade math, Algebra I, and Geometry to eighth
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grade students. Savanna’s curriculum assemblage exhibits varied repetition in structure,
components, and organization. Additionally, similar components and structures were
evident multi-scalarly (e.g., year-long plans, unit plans, assessments, and notes)—there
were structures within structures. Savanna took a fluid approach to planning and
teaching. She frequently revisited assessments and learning objectives to set boundaries
and plan mathematical tasks. Student mastery and how to measure mastery were
considered throughout the design process. Moreover, Savanna organized and progressed
through topics with the goal of what constituted mastery.
Changes created by COVID-19 have changed the teaching and learning
environment and pushed on Savanna’s curriculum assemblage. The schedule has been
altered so students attend in-person classes on a hybrid schedule. Students were in-person
every other day. Savanna rearranged learning activities to strategically take place in
person (e.g., class discussions and inquiry activities) or virtually (e.g., assessments). For
safety, many activities occurring in the classroom have been transformed into a digital
format and group activities have been reduced. Many of the digital tasks did not offer
insight into student’s mathematical process so Savanna focused in-class activities on
process.
Her curriculum assemblage reflects a fluid approach to teaching and curriculum
design. Savanna used a handwritten planner to map out general topics for the unit and
then activities and tasks were filled in as the unit progressed. She relied on formative
assessments to make adjustments to pacing and activities. Savanna began planning units
with notes from what was done last year and Savvas, a digital Pearson textbook provided
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by the district. Other components were added and organized into the assemblage beyond
Savvas (e.g., YouTube videos, Go Formative, Socrative, and addition problems she
creates) when she felt standards were not well covered or the tasks did not progress in
terms of mastery level.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

Cathy’s Curriculum Map

Figure 6.25: Cathy’s sketchnote represents an intricate and dynamic curriculum
assemblage pushing back on the concurrent classroom learning environment.
Use the sketchnote above to become acquainted with Cathy’s curriculum work. I
encourage you to take a moment to allow your eyes to jump from one component to the
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next tracking the arrows and then leaping to another component. Entangled components
in the sketchnote illustrate a dynamic curriculum assemblage organized around a weekly
calendar structure. COVID-19 has dramatically changed the learning environment and
pushed on Cathy’s curriculum assemblage. Moreover, the learning environment
continued changing as the semester progressed and over the course of this study. Cathy
began the year teaching with all students learning in a virtual setting and transitioned to a
synchronous model—half of her student are in-person and the remainder continued
learning from home. Her curriculum assemblage has morphed as she pushed back and
made adjustments fitting of the new environment. A dynamic and reciprocal relationship
exists between the ever moving and transforming learning environment created by
COVID-19 and Cathy’s responses to those changes. Additionally, district policy
decisions have changed frequently requiring Cathy to continue adjusting her curriculum
assemblage. Cathy sought new tools to better engage and connect with students online.
Additionally, her situation also demanded she address the needs of students meeting inperson simultaneously. Cathy wanted to ensure all students regardless of their learning
modality had the same access to information. She felt her existing curriculum assemblage
did not have the necessary resources to effectively teach students virtually. Consequently,
Cathy expanded the assemblage adding new components spending $2,000 of her own
money to acquire resources and learning platforms to engage with students online and inperson. Cathy added new resources in the form of Edpuzzles, Nearpod, Kahoot and
others. Most of the resources Cathy purchased were added to change the functionality of
the learning environment and did not include mathematical tasks or content. She
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emphasized the challenge of being able to engage with students in the classroom and
monitor students online simultaneously throughout her lesson plan walkthroughs. The
changes to learning modality forced adjustments to the curriculum assemblage to
determine what new procedures, techniques, and activities will work in the new context.
Cathy’s curriculum assemblage has been developing over the past 13 years,
however, she stressed that what had been done in the past did not necessarily work for the
current group of students. Cathy did not develop formal yearly plans; however, the
district curriculum map was used as a guide. Additionally, Cathy preferred to structure
and organize lessons at a weekly level rather than planning individual lessons for each
day. The parent letter provided by the district mapped out each unit and acted as a
canonical guide for the concepts and standards to include in the weekly lesson plans.
Cathy used the parent letter and district pacing guide were used to select standards and
rearrange them into her weekly lesson plans. Cathy collaborated with the other 6th grade
teacher to outline weekly lesson plans in a matrix structure. They translated standards into
“I can statements” anchoring the weekly lessons plans. Although Cathy has taught the
course before she planned without consulting plans from the last year. Due to past
experience and familiarity with the course, however, she understood where she was going
and felt confident making fluid plans. Cathy’s curriculum assemblage was iterative and
flexible and self-created components comprise the majority of components within the
assemblage. Other resources were obtained from online sources and adapted to fit within
the curriculum assemblage. Cathy was formerly a CPA obtaining licensure through an
alternative STEM teaching academy. She credits this experience with influencing the
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value placed on teaching mathematical content using applications rather than simply
expecting student to learn basic skills. In the subsequent section, various entry points
provide opportunities to pick up different elements of the curriculum assemblage, strata,
and territory.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

Strata
From the early stages of the project, I wanted to ensure the study provided a space
for context to be considered. While I never anticipated conducting the study during a
pandemic, the flexibility of the study’s design provided opportunities to capture the everchanging environment caused by COVID-19. Additionally, other contextual factors (e.g.,
district policies, curriculum maps, and class time) emerged from the data. I noticed,
however, participants pushed back on these environmental changes and constraints either
altering the learning environment and/or adjusting their curriculum assemblage. The table
below provides examples of context and participant responses from my leveled writing
analyses.
Table 6.1
Teacher-Environment Relationship
Context

Participants’ Response
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COVID-19 forced classes into a virtual format Andrea introduced PearDeck (a
and limited simultaneous interactions.
Google Slide extension) into her
curriculum assemblage to make the
online learning environment more
interactive and simultaneous.
The textbook provided by the district was
antiquated and skills based.

Cathy cut the district textbook from
her curriculum assemblage and sought
other resources (e.g., OER, selfcreated, and resources from other
districts).

All the pre-algebra teachers at Abby’s school
last year were teaching the course for the first
time leaving students in Abby’s Algebra I
class this year with content gaps she did not
anticipate.

When Abby recognized her students
were missing prerequisite knowledge,
she went back to the pre-algebra
objectives and introduced it into her
curriculum system. Additionally,
Abby worked with the pre-algebra
teachers to better vertically align the
curriculum for next year. This process
also influenced the structure she used
to plan her Algebra I units.

Assemblages lie between two layers or strata and are formed by the elements
found in each (Deleuze & Guattari, 1987). Additionally, the strata have a reciprocal
relationship. While I was interested in the external elements such as COVID acting on
teachers’ curriculum work and teachers’ responses to these challenges, I was most
interested in the space between. The tension between the environment and the teacher,
the reciprocal relationship. Tension describes the back and forth in between space of the
strata—neither the context or the teacher’s response can be described independently of
the other. Taking the example from Andrea in the table above, COVID-19 forced changes
to the learning environment moving class instruction from an in-person to virtual
classroom. COVID-19, however, did not define the online learning space. Andrea added
new tools like PearDeck to replicate aspects of the in-person classroom. Andrea claimed
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the longer COVID-19 continues students and teachers are becoming more proficient with
online learning tools and the learning environment continues to mutate. The relationship
is more than cause-effect. Each movement has a ripple like effect. Moreover, as the two
strata push on each other, the assemblage territorializes and deterritorializes. A table and
traditional methodology did not provide space to explore the in-between. The subsequent
section uses a mapping approach to explore the relationship between participants and
their environment.
Andrea

Strata (Andrea)

Assemblage (Andrea)

Territory (Andrea)

Abby

Strata (Abby)

Assemblage (Abby)

Territory (Abby)

Savanna

Strata (Savanna)

Assemblage (Savanna)

Territory (Savanna)

Cathy

Strata (Cathy)

Assemblage (Cathy)

Territory (Cathy)

Andrea’s Strata Map

Figure 6.26: The above template is the first slide in each of Andrea’s virtual lesson
plans.
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The student resource center offers an entry point into the strata presenting a
passage into how Andrea constructed her virtual classroom. COVID-19 forced many
changes to the learning and teaching environment and pressed in on Andrea’s curriculum
assemblage. In Andrea’s district, students had the option to participate fully online for the
semester or attend in-person classes. She has been an elevator teacher (i.e., attending
technology conferences and leading staff professional development and piloting new
technology in her classroom) and was asked to teach virtually due to her skill set.
Changes due to COVID-19 also pushed staff to take on courses they had not previously
taught and Andrea was asked to teach 8th grade mathematics a week before the semester
started. Andrea described herself as a “prepared person” the last-minute change, however,
limited her long-range planning and collaboration opportunities. Andrea used her
technology skillset, desire to be over prepared, and the existing structure of her
curriculum assemblage to adjust and make changes caused by COVID-19.
Andrea tried to preserve components of her curriculum assemblage and teaching
style (e.g., interactions with peers and the teacher, high expectations, feedback, and her
personality) in the virtual classroom. The PearDeck slide (see Figure 6.27) offers a
glimpse into how Andrea added components, the PearDeck extension, to her curriculum
assemblage to transform the virtual learning environment. The class sizes and online
environment presented challenges for connecting with students, monitoring student
progress, and keeping them engaged for an 80-minute block. Cathy made changes to the
curriculum assemblage to meet these challenges. “That’s another thing that is difficult
with distance learning is to get to know the kids individually.” At the beginning of the
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year students were sharing photos and were called on to share answers. The process,
however, was cumbersome and not all students were able to participate. Andrea added
PearDeck to the curriculum assemblage to provide more opportunities for student
engagement and feedback. PearDeck is an extension for Google Slides that allows
simultaneous interaction with a slide. PearDeck changed the functionality of the Google
Slides by providing a platform where students could receive more instant and personal
feedback and view and respond to their peers’ work. To maintain a sense of her
personality and style, Cathy carefully selected the formatting, font, bitmojis, and added
visuals to help personalize the online learning environment and connect with students.
Additionally, Andrea stressed her desire to maintain high expectations and has not
reduced the lessons or workload for students while teaching online. “I’m not reducing
anything that I did face to face. I’m still thinking with the same curriculum and
expectations…except I don’t assign homework.” The commitment to meeting the same
course standards preserved many elements in her curriculum assemblage (e.g., pacing,
organization, and many learning activities from prior years).

Figure 6.27: A PearDeck slide incorporated into the curriculum assemblage.
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While Andrea was able to preserve some aspects of her curriculum assemblage,
other challenges caused by the transition to online—the online classes averaged about 15
more students than in-person classes last year—forced Andrea to make changes. With a
new course to plan and a sharp increase in the number of students per class, Andrea made
adjustments to assessments and assignments to reduce grading time and provide quicker
feedback. Andrea introduced Google Forms into her curriculum assemblage and
converted existing PDF assessments and assignments (e.g., “drills” or weekly spiral
activities) into Google Forms. The transition to Google Forms changed the functionality
of many assignments requiring multiple choice responses limiting space for students to
demonstrate their mathematical processes. The virtual learning environment also limited
proximity and hands-on activities.
And that hands-on is huge, this is a challenge for me being all online, because I’m
used to having hands on activities. I’m in a back office in the back fieldhouse, so
I’m not in the school because I need my classroom for social distancing, but I
have a huge cabinet in there of just resources organized of materials for them for
hands on activities and that’s a challenge that I’ve found this year is that
interaction of walking around the room getting up and moving.
While the virtual learning environment constrained hands-on activities and the transition
to Google Forms limited students demonstration of their mathematics, Andrea
incorporated other digital applications such as Padlet, mystery puzzles, and ChoiceBoard
activities to provide space for process and simulate hands activities. For example, Padlet
provides a space to build content together and was often used in the curriculum
assemblage to teach vocabulary. Students were presented with vocabulary prompts and
could respond by searching the web and linking their answers to a website, type their own
responses, or build on other students’ responses. Incorporating new materials into the
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curriculum assemblage was time intensive. One way Andrea offset some of the time
expenditure was to purchase online interactive assignments from Teachers Pay Teachers
(TPT). Andrea’s district also provided funds to purchase some digital resources (e.g.,
Edpuzzle) and set up a page of online mathematics resources for teachers. The support
from the district relieved some constraints of the virtual learning environment.
Andrea was also able to maintain elements of her classroom procedures in a
virtual environment. The integration of Edpuzzle into her curriculum assemblage
demonstrates how she implemented similar procedures for using videos in the classroom.
Edpuzzle is a platform where teachers scan search videos from Khan Academy,
YouTube, Edpuzzle, or create their own video. Additionally, the platform has the
capacity to stop the video and prompt students to answer a question before proceeding,
simulating the teacher pausing a video in class to ask students’ questions and encourage
discussion. When teaching in person, Andrea used videos to introduce topics and stopped
for student questions and class conversations. Adding Edpuzzle to her curriculum
assemblage mimicked procedures from in-person learning. Andrea was also able to take
existing videos and insert or modify questions. Andrea claimed this has helped with
engagement by only allowing students to play the video in an open tab (they cannot close
the tab and play the video). Edpuzzle provides a list of students who have participated
and how they have answered questions preserving the procedure of monitoring student
progress.
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Figure 6.28: Screenshot of Andrea’s INB slides with videos.
The interactive notebook demonstrates the entanglement of past and current
circumstances colliding with available resources to influence the curriculum assemblage.
The INB has been developed over the last five years and was so intrenched in her
curriculum assemblage Andrea went to great links to preserve the INB when moving
online. The INB emerged into the curriculum system when the textbook provided by a
previous district was not meeting the needs of students—particularly students who had
negative connotations of mathematics. Andrea designed the INB to engage students and
develop more interactive, hands on, and color coordinated lessons. The INB remained in
her curriculum assemblage even when Andrea moved school districts and was faced with
a new set of state standards and different textbook.
So with that philosophy from Baldwin [previous school], I was like, okay, I just
got to make sure that when they’re in my class, they’re in there, working and
learning and doing whatever they possibly can. So, with that idea I realize that the
way they learn better is for them to have tactile learning.
Her teaching philosophy and the deficiency she saw in the textbook provided by the
district have made INB a central component of the curriculum assemblage. Andrea
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referred to the INB as a sort of textbook she has created. Before each quarter, Andrea
created a packet of INB handouts with the foldables and the school mailed them to
students. The foldables were used in class to follow along with instruction and students
cut, folded, highlighted, and glued to create INB pages. Additionally, Andrea recorded
the INB sessions so students could access videos online. With the INB, Andera merged
the digital and physical classroom and preserved a key component of her curriculum
system in a pandemic environment.
Calendar System
While current contextual conditions influenced Andrea’s curriculum assemblage,
past and future circumstances were also at play. The monthly folder system carried over
from collaboratively teaching science with colleagues entangled past experience, current
problems, and future planning. Andrea’s calendar system began as a hanging folder
system with a folder labeled for each day of the month (see Figure 6.29). She would plan
ahead by inserting activities and tasks into the corresponding folder as they came to
mind. The monthly folder system provided a way to easily shift plans from one day to
another by reorganizing folders. Over the years, Andrea has slowly transitioned the
hanging folder calendar system into a Google Sheet. Due to the online format, she no
longer uses the physical folders this year. The Google Sheet also allows her to preserve
her curriculum assemblage for use next year. Additionally, Andrea’s journey working in
school districts in various parts of the country (e.g., Virginia, Arkansas, South Carolina,
and Illinois) under different sets of standards, state assessments, and communities has
produced a unique curriculum assemblage. In addition to the monthly folder system, IXL,
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INB, and not assigning tasks outside of class time have remained in her curriculum
assemblage in spite of her change in school environment. “So, with that philosophy from
Baldwin (previous school), I was like, okay, I just got to make sure that when they’re in
my class, they’re in there, working and learning and doing whatever they possibly can.”
These elements are explored more in depth in the assemblage and territory maps.

Figure 6.29: The folder calendar system Andrea developed while teaching middle school
science.
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Figure 6.30: ALEKS student aids for virtual days (left) and guided notes taken during inperson instruction (right).
The screenshots above offer entry points into Abby’s curriculum assemblage
under the constraints of the hybrid learning modality caused by COVID-19. Her district
established a fluid blended schedule (i.e., students were learning remotely or in-person
for a set number of days) that is set six weeks at a time. Every six weeks a new schedule
was released and teachers adjusted their planning and teaching to meet the demands of
the new schedule. The number of days students were in-person has increased with the
release of each new schedule. During the study, students were remote for eight days of
the six-week schedule. Additionally, the district changed the two days prior to
Thanksgiving to remote learning days after the initial schedule was released. Abby
arranged quizzes and activities based on the modality for the day. For example,
assessments and other activities (e.g., ALEKS objectives) are set for remote learning
days. Other activities requiring simultaneous interaction (e.g., DESMOS polygraph) were
planned to occur while students are in-person. Abby was concerned with the lack of
equitable access for remote learning days. “And that’s been really hard because there’s
kids that don’t have, you know, the equity of access, and things like that while they’re
out. So, it’s been really hard to keep on with regular planned lessons.” Steps have been
taken by the district to mitigate some barriers (e.g., each student was provided a ti-84
calculator), however Abby expressed concern that some students do not have calm
environments to work in, need to watch younger siblings, or have limited or intermittent
internet access. She believed the best way to overcome some of these barriers was to
strategically organize learning activities.
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Abby was able to maintain much of her curriculum assemblage by reorganizing
lessons and activities to account for changes caused by remote learning days; however, a
decrease in the class time forced her to cut components in her curriculum assemblage.
The daily schedule was altered to release students at staggered intervals in attempts to
reduce exposure to COVID-19 reducing the time student spent in her class from 90minutes to 60-minutes. Last year’s schedule provided extensive time for Abby to do more
activities with Desmos, graphic organizers, and exploration. Abby valued exploratory
activities and tried to retain many tasks from last year, however, 60-minute class periods
forced her to cut some of the explorative activities. “I have to sacrifice the activities to
stay on pace because we do still have an end of course exam.” For example, in the past
Abby used an exploratory polygraphs activity from DESMOS to introduce scatterplots.
The activity must be done synchronously with a partner. This year, however, students
will be learning asynchronously from home for the first two days of the topic. To save
time and accommodate the hybrid schedule, Abby removed the polygraphs activity and
assigned ALEKS objectives instead to help students connect with concepts covered in
pre-algebra.
ALEKS
Abby’s district was curriculum rich in digital resources and ALEKS, Algebra
Nation, and TPT were already components within her curriculum assemblage prior to
COVID-19 making the transition to virtual learning a little smoother. Abby was able to
use existing components from her curriculum assemblage and adjust them to fit the
hybrid model. In addition to a textbook, Abby and her students had access to ALEKS and
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Algebra Nation. Both are online curricula offering individualized pacing through
objectives. Abby has relied heavily on ALEKS for remote learning days. She assigned
learning objectives and students progress through the program at their own pace as they
master content over a unit. Helps (e.g., definitions, videos, link to textbook, example
problems, and message your instructor) were also available for students in the program.
She also used the reports provided by ALEKS to check students’ progress and adjusted
lesson plans if students were struggling with content. In addition, Abby preferred to use
Algebra Nation to help students catch up on content they were missing from previous
years. Algebra Nation provided different forms of help such as a message board, students
can post and respond in to help their peers. The digital resources in Abby’s curriculum
assemblage remained mostly the same from last year, however, she rearranged them and
used them more frequently to account for the virtual learning days.
Past, current, and future plans were intertwined in Abby’s curriculum assemblage
and emerging from the context of each school year. Last year all the pre-algebra teachers
at Abby’s school were teaching the course for the first time disrupting consistency and
causing a misalignment in what learning objectives should be covered in pre-algebra. In
an effort to establish consistency and coherence in the curriculum from year to year, the
Algebra I and pre-algebra teachers collaborated to create a vertical sequencing guide.
“So, I’m working with them this year and we’re creating that kind of vertical alignment
of here’s what I need you to cover. So that I can cover this [objective].” Abby absorbed
the structure developed for the pre-algebra sequencing guide into her curriculum
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assemblage. Moreover, Abby intends to use the curriculum work from this year to plan
next year’s lessons.
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Figure 6.31: Down the left side of the planner A/B indicates the hybrid schedule to
mitigate COVID-19 and other notes mark changes to the schedule like homecoming and
district in-service.
Adapting to online learning environment
Savanna’s handwritten planner provides an entry point to place the tracings back
on the map by examining how components were rearranged in her curriculum
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assemblage to accommodate a hybrid modality. I encourage the reader to examine the
image above noticing the A/B schedule and activities for each day. Students attend inperson classes every other day and Savanna enacts the same lesson with both groups of
students, one class is just a day behind. Savanna pushed back on the hybrid schedule by
strategically organizing learning activities depending on the modality of the learning
environment—virtual activities were asynchronous and often lacked space for students to
demonstrate their mathematical process and in-person days were reserved for
synchronous activities and focused on process and communication. Activities were
rearranged to match the modality, “This is something I want to work with students on in
class, have a conversation and this is something they can do on their own.” Edpuzzles
were frequently used on remote learning days—typically for reteaching while they are at
home and provide additional practice for students. Savanna also occasionally used the
flipped classroom model for her Algebra I and Geometry classes due to the hybrid model
caused by COVID. She carefully selected topics students already had some experience
with or students in the past have easily grasped. Savvas assignments or GoFormatives
were also used frequently when students worked from home. Savanna claims Savvas has
been effective when students work from home because the program embeds examples or
will work the problem out step by step for the student and then give them another
problem. Savvas also provides feedback to the instructor with data showing which
questions students answered incorrectly. Savanna used the data from students work in
Savvas to see how students are doing on each type of question [basic, proficient] and
determined activities for when students are physically in class. Assessments were also
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organized depending on modality—formative assessments were converted into a digital
format and were multiple choice or short answer. Unit tests, however, have remained on
paper to focus on the students’ mathematical processes and are given on in-person
learning days. When students work at home digital assessments provide them instant
feedback. Savanna designed in-class tasks to focus on process and to allow time for oneon-one student conferences. COVID-19 reduced the number of students in each class, so
it was possible to meet more frequently with students individually. Partner activities,
group questions, and opportunities for students to ask their peers questions were
components when students attended in-person. Additionally, in-classroom activities
centered around mathematical discussions and tried to provide students opportunities to
collaborate in a safe way.
Shifting and rearranging was Savanna’s first stance to preserve her curriculum
assemblage. Savanna, however, also modified the format of existing components to
change their functionality and meet the demands of the hybrid learning environment. In
addition to the altered modality COVID-19 has also required social distancing and other
safety precautions in the pushing on the curriculum assemblage. Savanna’s district
provided teachers with two weeks of teacher workdays to prepare and make adjustments
to accommodate the hybrid learning environment. Savanna sought resources to modify
existing components and add new components to effectively teach virtually.
This year, yes, planning does look different. I think that’s what we spent a lot of
our time before school on was just searching other resources. That’s how I came
across this GoFormative because it is something that’s just another resource that is
a good, you know digitally.
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Resources such as GoFormative enabled Savanna to modify components already in her
curriculum assemblage and translated them into digital resources. GoFormative is a web
app that provides instant feedback to students and teachers by transforming PDFs into
digital assessments or tasks. Additionally, GoFormative has a library of tasks teachers
can adjust to fit the needs of their classroom. Short answer or multiple choice questions
can be used and feedback is received instantly. Savanna preserved many tasks from last
year by converting them into Formatives (i.e., web-based tasks). Other tasks have been
converted into interactive slides (see Figure 6.32). Students could drag and drop
components or write in the slide. Moreover, to provide opportunities for students to work
collaboratively or where graphing was involved Savanna used Google Slides to present
tasks and allow students to work simultaneously. Student notes have also maintained
their structure but transitioned from paper-pencil to digital notes recorded in Google
Keep. In the classroom, formative assessments take place in the form of Socratives (i.e.,
synchronous online quizzes in a game format) to reduce movement and contact with
other students. Many components remained in Savanna’s curriculum assemblage,
however, modifications to delivery mechanisms changed the functionality of the
components to match the current learning environment.
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Figure 6.32: Solving linear equations PDF converted into a digital drag and drop activity
in Google Slides.
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Figure 6.33: Tasks delivered via Classkick transformed the virtual learning environment.
The images of Classkick tasks above represent an entry point into how Cathy
approached teaching and planning in a virtual environment. Cathy was unique in that she
did not try to preserve many components of her curriculum assemblage from previous
years. She preferred to plan and design from “scratch” and was in many ways building a
new curriculum assemblage. Cathy began the year teaching fully online, however, she
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transitioned to a concurrent model after the first lesson walkthrough. In addition to
changes in modality, the schedule was adjusted from 45-minute daily classes to two 90minute blocks a week. Wednesdays were reserved for students to meet virtually in small
groups or individually with teachers and to work from home—only a small percentage of
students attended meetings. While Cathy felt confident in the content, the virtual learning
environment created barriers to deliver mathematical content. The virtual modality made
it difficult to connect with students, provide feedback, and streamline lessons. Rather
than changing existing components in the assemblage to match the virtual environment,
Cathy folded Classkick (i.e., an online tool similar to powerpoint that allows teachers and
students to work synchronously) into her curriculum assemblage. Classkick transformed
the online learning environment because Cathy was able to see student work in real time
and make adjustments to the presentation live. She could also provide space for students
to examine their peers’ work. Moreover, students could demonstrate their mathematical
processes and strategies for approaching the mathematical tasks by drawing in the slides.
With the drawing tools students could move beyond restrictive multiple choice and short
answer responses common in digital tasks and draw models, color code, and doodle
freely. Cathy used Classkick frequently to change the functionality of other components
in the assemblage. Many tasks were transformed into Classkicks (e.g., quizzes, notes,
assignments, and in-class activities). Cathy insisted the transformation of the virtual
environment enabled her to provide more feedback and better engage with students
online. Organizing curriculum components using Classkick has also created consistency
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and reduced transition time between tasks. Cathy used Classkick to develop an
assemblage compatible with a virtual learning environment.
The Concurrent Classroom
Cathy began with all students learning virtually, however, one week into the study
the learning environment transitioned to a concurrent classroom and forced Cathy to
reconceptualize her curriculum assemblage in a different environment. Teaching in a
concurrent classroom (i.e., teaching students in-person and online simultaneously) pushed
Cathy’s curriculum assemblage. “Things that we’ve been doing and we’ve gotten to work
online. It’s not going to work that same way when you have half of the kids in the
classroom and half of them online.” The concurrent classroom presented Cathy with
many challenges in terms of providing online students with engaging activities, ensuring
they can view and hear what’s happening in the classroom, and monitoring students
online and in-person at the same time. Cathy felt Classkick was an effective platform to
engage students online, however, the school did not have enough devices for students
who attended in-person to have a device. Thus, Cathy could not use Classkick with
students in the classroom. “My biggest concern is, can they actually hear me? See me? Is
it coming through? Okay, so my biggest worry is not really what they're getting. It's how
they're receiving it.” To ensure all students had access to the material covered in class
Cathy created videos for virtual students to follow if they were unable to see what was
happening in class or they can watch the video at a later time. Videos were not typically
used with students in the classroom; however, students could access them later to review
concepts. Cathy had to mediate and make curricular decisions balancing the needs of
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students in each modality simultaneously and adjusted activities so they were accessible
to both groups of students. For example, a vocabulary activity was conducted in the
classroom as a “I have, who has?” matching activity and virtual students did a quizlet
over the same vocabulary. When assessments were given, students in the classroom
completed them on paper and virtual students completed the assessments in Classkick—
both forms of the assessment provided space for students to demonstrate their
mathematical process. Other learning tasks were designed with dual delivery
mechanisms. For example, students in the classroom collaborated using whiteboards to
solve and model dividing fractions and virtual students completed the task on Classkick.
Cathy was able to reassemble her curriculum work in a concurrent classroom setting
primarily by using dual modalities for every task.
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Assemblage
As I read through the leveled writings and summary memos, words like
organization, scale, structure, template, rearrange, and modify leapt off the pages. The
memos were filled with arrows, questions, and tension. Each of these tracings captured
pieces of the data, but neglected complexity, temporality, and a wholeness the data
expressed. Additionally, my representations were static and did not capture the ongoing
and shifting processes demonstrated in the walkthroughs and dynamic curriculum
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components participants provided. Again, returning to the assemblage of terms,
specifically Deleuze and Guattari (1987) and Wise (2011), the concept of assemblages
provided the discourse and theory I needed to communicate and represent participants’
curriculum work. Deleuze and Guattari (1987) describe an assemblage as a collection of
heterogenous components organized to perform some function. Moreover, an assemblage
is not simply a product, but rather the coming into existence or the need to organize,
reorganize, and/or construct. Wise (2011) succinctly stated, “An assemblage is a
becoming that brings elements together” (p. 91). An assemblage also carries tension—
composed neither of predetermined components and structures nor is it a haphazard
collection (Wise, 2011). It is the functionality of the assemblage, what can the
assemblage do, that provides meaning and cohesion. For example, Andrea created
PearDeck slides in Google Drive composed of a mathematical task, graph, table, and the
Google extension PearDeck. The slide cannot perform the same function without each of
the elements. The mathematical task narrows the expectation for what students should do.
The table, graph, and mapping provide tools for students to engage the mathematics and
the PearDeck extension allows students to engage the slide simultaneously. Each element
of the slide changes the functionality of the Google Slide. Together the elements form a
cohesive function. Assemblages, however, are temporary and moveable. A change to the
mathematical task, eliminating PearDeck, providing values in the table or mapping would
change the function of the assemblage.
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Figure 6.34: The organization of the PearDeck slide’s components and its functional
capacity provides meaning for the assemblage.
Assemblages also provide space to consider scale differently or multi-scalarly.
Delanda (2006) problematized Deleuze and Guattari’s assemblages to examine social
interactions and organizations. Delanda (2006) theorized society is organized by
communities that overlap and are nested within. In other words, assemblages can be
composed of other assemblages (Delanda, 2016). I take a similar application of
assemblages—conceptualizing assemblages as overlapping and nested. I, however, do not
maintain Delanda’s assertion that jaggedness must be removed Deleuzoguattarian
theorization of assemblages to make clear boundaries and distinctions for the theory to be
viable for research. Not viewing the bumpiness of Deleuze and Guattari’s as a weakness
but rather the strength of the theory and have tried to prevent rigidness and smooth
boundaries from entering my portrayal of participants’ curriculum work. Rather, I have
taken steps to allow space for uneven terrain by plugging tracings back into participants’
maps and reporting mutations. Assemblages are multi-scalar or different scales interact
throughout an assemblage (Harris, 2017). For example, I conceptualize all of a teacher’s
work with curriculum as an assemblage. Within the assemblage, however, other
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assemblages form and dissipate. Assemblages can be simple and small-scale like the
PearDeck slide examined above or complex and large-scale like Andrea’s curriculum
matrix (see Figure 6.35 below). The curriculum matrix organizes daily lesson plans for
each day of the year by unit and topic. The matrix is littered with links to other
assemblages at various scales. The following section will trace participants’ curriculum
assemblages elucidating the structures, scale, and organization emerging from the leveled
writing analysis while also maintaining tension and a sense of becoming. The tracings
offered in this section have been placed back on the maps of each participants in a later
section. I encourage the reader to pick up the tracings in this section, put them down, and
pick them back up in the mapping section.

Figure 6.35: Andrea’s curriculum matrix demonstrates multi-scalar assemblages.
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Andrea’s Assemblage Map

Figure 6.36: Andrea’s curriculum matrix above continuously undergoes transformation
and aids in the organization and structure of her assemblage.
I invite the reader to enter into Andrea’s curriculum assemblage through the
matrix above. Andrea created the matrix to provide a structure for organizing curriculum
materials. During the lesson plan talk throughs, Andrea demonstrated how the matrix
provided a structure for year-long, unit, and lesson planning. Year-long planning was
guided by the districts scope and sequence and year at a glance (aligns standards and
concepts to specific lessons in the textbook). General topics and time frames were taken
from these documents and assembled into the matrix structure. Andrea assembled big
ideas first and smaller topics and concepts are placed within those big ideas. For example,
Andrea organized topic by quarter as suggested in the year at a glance.
On there, and I just went through this, our districts pacing guide, aligned with our
textbook and I literally made this whole entire column along with our calendar
that we have for the district, and then you can see how it’s dated. And that’s how I
at least got my general idea of how everything’s going to be organized. (lesson
plan walkthrough one).
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Andrea reorganized topics, activities, drills, INB pages, Google Slides, calendar days,
and assignment sheets into a calendar system she adopted over years of teaching middle
school mathematics. When faced with teaching a new course (8th grade math) from
scratch, Andrea employed the same matrix structure to organize 8th grade topics and plan
long-term. She used the notes column to aligned topics to the textbook lessons prescribed
in the district’s year at a glance document. Andrea claimed once she had a general idea
outline, she then broke each broad topic into smaller pieces for each day. Andrea also
created links for each calendar day to a Google Slide presentation, notes, and Interactive
Notebook (not all days have an INB).
Andrea drafted the basic outline for the curriculum matrix at the beginning of the
year, however, as the year progressed activities, links, slide presentations, and INBs are
added to the matrix. While Andrea used the 7th grade matrix from last year, the same
design structure was also used to plan the 8th grade course from scratch. Andrea claimed
she felt comfortable veering away from the matrix when planning 7th grade because her
experience with where the course was going; however, she closely followed the matrix
for 8th grade planning due to unfamiliarity with teaching the 8th grade mathematics
course. Andrea also assembled the matrix and slide presentation simultaneously bouncing
back and forth. Adding components to one (i.e., the matrix or slide presentation) often
influenced the other (i.e., reciprocally transformed through the interactions of its
constituent parts (Alexander, et al. (2009).
Template
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Templates were an integral part of Andrea’s assemblage providing consistency,
structure, and allowing components to be efficiently moved from one location to another.
She also referred to the templates as shells or skeletons with place holders to add in
components. Andrea’s planning occurred directly in the Google Slides for each week.
Every new slide was copied over from a template and components were moved into place
to create the new weekly lesson. Andrea designed lessons backwards and then forwards
as the same slides from previous days or weeks were pillaged for their components to be
reused. “Template lesson slides. This is something that I also have every time that I come
up with a new idea, I make a slide for it. So, then I can just slide it into the daily lessons”
(lesson plan walkthrough one). For example, there was a welcome page for each slide
presentation—each lesson has a slide presentation—with links to items students will need
for the day (e.g., IX and quizzes). Andrea maintained the same template for each week
and adjustments were made to add content for the new lesson. Some materials in the
template slide were not used for every lesson or week and are removed when they are not
needed. For example, the week of the second lesson plan walk through Andrea was not
assigning an IXL Diagnostic or math workshop. Andrea updated the student Resource
Center weekly and she changed the agenda, weekly topics, and standards to match the
lesson for the current week. Additionally, Andrea created other templates for less
frequently used components such as review games. She has compiled the templates for
review game slides over the past five years for the 7th grade curriculum. Andrea also
borrowed some of the review games and placed them into the 8th grade curriculum
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assemblage when the mathematical content aligned. Andrea pulled template slides from
the collection and placed them into weekly lessons for Friday reviews.
Weekly Planning (Add weekly assignment sheet)
Andrea organized her curriculum matrix by a calendar system breaking down
topics by day and structured into weeks mirroring her ongoing planning process. Andrea
preferred to have a broad idea and fit in the bits and pieces. “I am such a big ideas to
small bits and pieces…I at least know where I am going and what I need to review”
(lesson plan walkthrough two). Andrea planned a week at a time so she can conceptualize
how pieces fit together. Her weekly plans always included a review or assessment. Once
Andrea knew the end goal—Friday activity—planning occurred backwards by filling in
learning activities that would allow students to be successful on the review or assessment
at the end of the week. Weekly plans are developed using Google Slides. Each week
Andrea began with a template where new material was added and some old components
were modified or removed. She maintained the same structure for each week with
mutations occurring to adapt and to incorporate new delivery mechanisms (e.g.,
PearDeck) or to accommodate the mathematical content (e.g., to include graphs). “You
will see me planning all five days simultaneously with just putting bits and pieces and
putting it all together. Just because it is digital, and it all needs to be in the slides” (lesson
plan walkthrough two). Andrea did not plan on paper, but rather added components into
her existing templates. She claimed she viewed planning as doing—writing lesson plans
on paper was an extra step she felt was unnecessary. Andrea preferred instead to rely on
the structure of her templates to plan and assemble lessons simultaneously. Andrea
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frequently referenced the lesson from the week before to copy content such as the
vocabulary slide.
Andrea bounced back and forth between slides, templates, and the curriculum
matrix dragging components from other locations in the assemblage and reorganizing
into the current weekly plans.
So now you know that I bounce back and forth. I literally have to have all the
slides up and then my brain goes back and forth. I’m teaching this here. I might
need to review this here. So on and so forth (lesson plan walkthrough two).
Additionally, new material was added to the assemblage. Andrea used templates to build
assignment sheets, slides, and IXL for the week. Her plans were flexible, and she
returned often to make adjustments as the week progresses. Andrea assembled curriculum
not on paper but rather arranged curriculum components into templates rearranging,
adding, modifying, and eliminating components within the assemblage. Andrea often
bounced in between slides and then returned to add additional content or to make a new
mutation of the slide. She demonstrated a nomadic process when building slides for a
mathematics station activity. Andrea chose math workshop (i.e., stations) for Friday as a
review activity. She inserted the new activity into an existing template. The activity was
designed for students to rotate through as they progress through the 80-minute block.
Students were assigned to groups and had 15 minutes for each activity with one group
meeting with the teacher for the INB. Components for each 15-minute activity were copy
and pasted into each activity from other locations in the curriculum assemblage (e.g.,
links for the IXL). Andrea moved back and forth between components within the
assemblage.
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Andrea wrote initial ideas into the template slide and moved between components
of the curriculum assemblage pulling content into the Friday lesson slide. “It usually
takes me a day to plan for the week and then as I teach, I’m constantly modifying,
monitoring and adjusting” (lesson plan walkthrough one). Andrea claimed she monitored
student responses from PearDeck to adjust plans for the next day if necessary. Andrea
stated she keeps her slide presentations up on a screen while teaching so she can add
components as she thinks of them. She will tweak even in the middle of a lesson. For
example, she can add a PearDeck during a lesson if she wants them to ask a question.
“You have to have a plan, but you have to make sure you can adjust if needed” (lesson
plan walkthrough three). Additionally, Andrea jotted initial ideas into slides and then
adjustments and new content was added as she continued assembling the lesson. For
example, when building the exit ticket an initial question was phrased and upon returning
to the slide and rereading it Andrea rephrased it to change the functionality. Some ideas
and content simply act as placeholders for the general idea, until an appropriate
component is found or created.
Andrea maintained the same structure for each week and used a spiral curriculum
design. Content was iterated (e.g., Blast from the Past a spiral review activity) from
earlier in the week or the year throughout her weekly plans. Andrea preferred to spiral
mathematical ideas throughout the year and sought to create connections between topics.
Spiraled mathematical concepts were inserted into the curriculum assemblage in the form
of Core Bites (review activities), IXL (an online skills based individualize program that
progresses students at their own pace through a set of objectives or objectives can be
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assigned), and Drill (short review checks at the beginning of the week). Additionally,
Andrea designed lessons with the 80-minute block in mind also allowing time for
transitioning between applications. Throughout the planning process she gauged activities
for how long they would take with respect to the 80-minute block. Some components,
such as PearDeck and INB (see Figure 6.37), appeared throughout the assemblage in
different forms to maintain a consistent structure and will be detailed in the next sections.

Figure 6.37: Screenshot of Andrea’s INB slides with videos.
Andrea selected, cut, modified, and reorganized resources from previous years,
Google searches, and TPT to assemble the INB. She described the INB as the primary
resource for her students. The structure, organization, and foldables have been compiled
over the past five years. Andrea claims she presents most of the new content material
when the INB pages are created with students. She set up the interactive notebook at the
beginning of the year and included concepts from previous years (e.g., calculator diagram
and integer rules) to be used as a resource throughout the year. The INB was designed to
emphasize the visual display of mathematical concepts. Each page in the INB was
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accompanied by a video so students can refer back to the video. Andrea made changes to
the elements within the INB if something was unclear for students or she found a more
effective visual for the content. Pages in the INB were referenced to help students recall
concepts previously covered. Andrea also built content with students as INB pages were
assembled during class. Andrea incorporated student questions, highlighted suggestions,
and added additional questions while working with students in class. Andrea claimed
some of these changes remain for the next school year. Andrea used the same process for
assembling the INB as other elements in the curriculum assemblage—conceptualizing big
ideas and then filling in the smaller topics to reach the end goal. Resources for the INB
were often found from Google searches. The process of selecting resources and
components for the INB can be found mapped in the territory.

Figure 6.38: The image above demonstrates the assemblage of a PearDeck slide and the
interaction between the online learning environment created by the pandemic and
Andrea’s response to modify the environment.
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Andrea added components (e.g., PearDeck) to her curriculum assemblage to
change the functionality of components. The PearDeck extension can be added to a
Google Slide to make them interactive, allowing students and teachers to engage with
slides synchronously or asynchronously. PearDeck provided Andrea with opportunities to
see each students’ screen and formatively assess their work and provide comments.
Andrea claimed PearDeck has increased student participation by providing a platform
students can easily respond and receive simultaneous feedback. PearDeck provides an
example of how components are arranged within the assemblage. Andrea began with a
template slide from Google Drive, added a sample problem from a worksheet within the
curriculum assemblage, and inserted a graph and table from Google Slides to create the
PearDeck slide in the figure above. By adding the PearDeck extension, the slide can now
be manipulated by students in real time. PearDeck changes the functionality of existing
components within the assemblage. The PearDeck extension the slide was no longer a
passive transmitter of content but was transformed into an interactive space where
students and teachers could interact. Additionally, components can be rearranged on the
slide from other locations in the assemblage to create a new activity or lesson. The
successful integration of PearDeck into the existing assemblage and the positive response
from students has increased its use throughout the assemblage.
Digital Storage
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Figure 6.39: A screen shot of the Google Drive organization for an 8th grade
mathematics unit.
Andrea used Google Drive as a dynamic storage space to collect and link the
various components of her curriculum assemblage. Andrea claimed she used Google
Drive for its functionality to create links, use templates, copy and paste components from
one place to the next efficiently. She was able to store components by topic and unit and
link those components to her curriculum matrix. She organized slide presentations in
Google Drive labeling them by the week number and topic and linking them back to her
curriculum matrix. Creating links between components and assigning them to grade level,
week, and day of the week creates coherency and allows for easier connections. In
addition to using Google Drive, Andrea used the bookmarks feature in Google Chrome
for frequently used resources (e.g., ed puzzles, Google Slides, quizzes, and button
generator) providing paths to go quickly in and out of different components when
assembling curriculum. Moreover, the digital platform allowed the assemblage to mutate
and continuously develop as components were added and rearranged.
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Figure 6.40: Handwritten and digital concept maps Abby assembled for the Linear
Equations Unit.
I invite the reader to pause and examine Abby’s unit concept maps. Her concept
maps offer a visual entry point into the curriculum assemblage. Abby’s concept maps
provided a structure for components to be arranged to be arranged and organized. The
concepts maps take on various functions at different points in the planning process (e.g.,
outlining topics, helping students track their progress, introducing individual lessons, and
planning for next year). Additionally, the structure provided by the concept maps allowed
her to plan forward and backwards and bounce between topics. Her initial concept map
was created quickly via a rough draft hand drawing and then transferred to the large
poster displayed for the class (shown above). Abby planned long-term a unit at a time
using the concept map. Once a concept map was created, she jotted activities and
handouts into her planner. “So, I do start with the concept map and then build the unit
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based on that.” This year Abby was transferring the handwritten concept map into power
point slides to be used next year. She displayed the handwritten concept maps on large
paper in the classroom to help students organize the mathematical topics in the unit and
track their progress. Abby used a “we are here” arrow to indicate where they were in the
unit. “They like being able to see where we’re headed.” Abby claimed students also used
the maps to point out concepts they did not have previous knowledge of and she adjusted
lessons to address those concepts. Abby also claimed she asked students to reference the
concept map to organize their notes and make connections between concepts. The
concept map also functions as a way to introduce lessons, “I know what standard this is
and so, like, when I’m presenting the intro to the lesson, I’ll say, okay, this is your
standard. This is what we’re going to do.” Components in the concept map mutate
throughout the assemblage undertaking different functions.
Abby organized the concept map by main idea and bullet point subheadings (i.e.,
the little pieces that go into the main idea). The same structure was evident in her daily
lesson notes, unit matrix, and in her handwritten planner. Abby used the 8th grade and
Algebra I standards to develop topics. Abby claimed her concept maps are generally more
linear, however, this unit bounces back and forth between concepts. Abby stressed the
need to build connections and bounce between topics.
I start with the objectives for the unit and this one’s all over the place. Normally
they are a lot more linear. You know, with math it kind of builds in and they
linear equations you’ve got slope and then you’re writing your equations. But
when you write and graph, you’re kind of writing and graphing simultaneously
with the y-intercept form. And so we hop back and forth between these two for a
while.
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A similar structure is maintained for each unit concept map, however, the characteristics
of the mathematics topics caused mutations of the concept map (see figure below).
Additionally, the participant strived to create connections between topics, and it is
reflected in the concept maps. Abby’s planning bounced back and forth at times teaching
multiple topics simultaneously (e.g., designing lessons that overlapped writing and
graphing equations). Rather than teaching each topic in isolation Abby claimed bouncing
between topics provided students with opportunities to make connections amongst topics.

Figure 6.41: Mutations of Abby’s curriculum map.
Abby used a handwritten planner for short-term planning allowing her to bounce
between scales within the assemblage to organize topics and rearrange learning activities.
Additionally, her handwritten planner entangled structure, boundaries, and environmental
changes collecting quickly jotted notes, activities, and tracking the modality learning is
scheduled to occur. Abby brought together long-term and in-the-moment planning pulling
topics from her concept map and adding, adjusting, rearranging learning activities as
changes occurred in the learning environment or students’ needs changed. “So, I have a
general overview of, okay, I’ve got three weeks to do this, two weeks to do this, and then
I dive in and plan the days.” Daily topics are first outlined in the planner for the unit and
notes are added to fill in what is needed for each day. Although Abby developed plans a
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unit a time, her handwritten planner demonstrated the continuous mutations occurring
throughout the curriculum assemblage.
So, what I do is I just go through and I write in pencil because anything can
change and I plan units at a time. So, this whole unit is planned every day. I know
what I’m going to do and then I have the activities written down that I want to do
with it. And I go through and erase or rewrite or change or whatever I need to do.
Eraser marks indicated activities have been modified or cut. Abby also added additional
activities to her initial lesson plan. Moreover, Abby chose to write in pencil to easily
accommodate mutations. She added, shifted, and cut components based on student
responses and changes to the schedule—Abby tracked in-person and virtual days in her
planner to modify lesson plans accordingly. Similar structures (e.g., break down by topic)
and components (e.g., activities) were also present in the Google Spreadsheet (explored
later in this section) and conceptual maps. The organization of components were
modified within the curriculum assemblage to change the functionality when planning
long-term, by unit, and daily. Abby’s handwritten planner allowed her to bounce between
scales and topics from the concept map provided an initial outline. Those same topics
were translated into activities and notes as Abby filled in the planner. Furthermore, the
process was non-linear—the participant bounced between the concept map, handwritten
planner, and Google Spreadsheet rearranging components within the assemblage. The
timeline was non-linear as well; units were planned in advance and recorded to be used in
next year’s plans, components from last year were also consulted, and modifications were
made in real-time to current lessons. Abby saw time as spiraling and did not merely plan
for a current unit or lesson but rather reached into the past years’ for ideas and looked to
the future recording plans for next years lesson.

188

Figure 6.42: Abby used a handwritten planner to bounce between scales in her
curriculum assemblage.
Assembling Lessons
Abby reworked, decomposed resources, rearranged, modified curriculum
materials, combined components, and cut components to create lessons. When
assembling a lesson over point-slope form, components were taken from a variety of
sources and reassembled into a single lesson plan. Abby pulled the topic from the concept
map, created examples and definitions on her own, incorporated examples from multiple
lessons in the TPT unit, and used a YouTube video to summarize the lesson. At other
times, Abby simply cut components for the assemblage to function better for her course.
For example, when planning the scatterplot unit, she paired the TPT quiz down to four
questions over scatterplots to cut elements not covered in the unit. ALEKS (i.e., an online
program progressing students as they master content) was used in the background of the
unit—for virtually learning days and to provide additional opportunities for students to
engage with topics throughout the unit at the student’s own pace. Rather than assign all of
the ALEK objectives for the Linear Equations Unit, specific objectives were selected
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aligning with the course. Abby also added 8th grade objectives via customization in the
program to address the gap between pre-Algebra and Algebra I. By reorganizing,
eliminating, and modifying components Abby changed the functionality of the resources
to better fit how she wanted to introduce mathematical content.
Year-long Planning
Abby was in the process of transferring year-long plans from a static PDF to a
dynamic spreadsheet (see Figure 6.43 below) with links to standards and activities
changing the functionality of her curriculum assemblage in terms of organization and
structure. The other Algebra I teacher in Abby’s building had developed and used an
extensive PDF mapping out each day of the year for the past several years. Abby called
the old plan “archaic, rigid, and robust” claiming there were better tools available to
collect and organize resources and lesson plans. Abby had demonstrated she assembled
curriculum across scales (unit, year-long, lesson) and frequently made adjustments,
rearranged, cut, and added components throughout the planning process. The year-long
plan in the form of a PDF did not have the capacity to dynamically mimic her curriculum
work. Abby incorporated a Google Spreadsheet into her curriculum assemblage because it
changed the functionality of the PDF spreadsheet and made it dynamic. Abby could
organize curriculum by units and topics, add links, rearrange lessons, and change the time
frame for topics. The shift to Google Drive made it possible for her to create a more
fluid compilation of curriculum materials. Additionally, Abby adopted the structure from
last year’s collaborative effort for cohesion across the mathematics department by
creating a curriculum spreadsheet for 8th grade math. She was using the same template
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and process from last year to transfer components of the curriculum assemblage into a
Google Spreadsheet. Each unit has its own tab in the spreadsheet connecting standards,
topics, and activities. Links to standards and activities throughout the spreadsheet
contributed to the arrangement of components in the assemblage and reflected Abby’s
fluid assemblage of curriculum.

Figure 6.43: Abby created spreadsheets to transfer components of her curriculum
assemblage from PDFs and paper documents to a collection of linked Google Drive
components.
Abby’s Google Spreadsheet was imbued with characteristics of her dynamic
planning and tendency to plan for future and current lessons often drawing from
resources used in the past. Abby was creating the spreadsheet to organize units and to
plan for the current year and future years.
The Google is more for next year, when I come in next year, and I have a fresh
planner… It’ll kind of be done already for me, and I can use it as a template to fill
in what I need to fill in.
Abby stressed the desire to create the Google Spreadsheet to help organize future plans.
In an effort to make the spreadsheet ideal for next year, she did not assign dates to topics
or activities, but rather labeled them as day 1, day 2 etc. to allow more fluid
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implementation in future years. The quote also illuminates the relationship between the
handwritten planner to bounce between past, future, and current lesson plans. Moreover,
Abby asserted resources change rapidly and she must adapt what is being done in the
classroom frequently and the spreadsheet allows her to adjust and insert new activities
within the assemblages existing structure. Again, Abby emphasized the need to have a
way to assemble curriculum that was dynamic. Outside resources (e.g., Desmos) and
resources the participant has created (e.g., guided notes) were linked in the activities
column. The year-long plan was divided into quarters.
So, for the year I know kind of I do it by quarter. So, by the end of quarter 1 I
want to be here, by the end of the quarter 2 here, by the end of quarter 3 here, and
quarter 4 I want to end right here so that we’ve got this many weeks before exams
start. That’s kind of how my mindset works.
Abby demonstrated a fluid and flexible approach to lesson planning, however, laying out
topics by quarter provided framing for allotting time for each unit. Abby used a similar
process to map out topics within each unit in her handwritten planner. Additionally, each
unit has been broken into topics with links to corresponding activities in the Google
Spreadsheet a mutation of her concept maps. Components within the assemblage mutate
and present themselves again within the assemblage.
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Figure 6.44: Annotated power standard document.
Savanna assembled year-long curriculum plans around the power standards
developed by the district. The power standards highlight standards either heavily
weighted on state tests and/or deemed essential for future studies. Each power standard
document provides an overview and then breaks the standard down into specific skills
and goals. Savanna mapped units in terms of approximate time frame for each unit and
the sequencing of the units based on the power standards. She also consulted last year’s
timeline to help estimate the number of days units would take and to make decisions
about topics to include or cut from the assemblage. Savanna’s approach mirrored the
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structure of the power standards moving from big ideas to more detailed topics. “I'll look
mostly at the top and I'm thinking big picture and then in these, like, unwrapped content
areas for the more specific things.” Savanna used unwrapped standards to plan for
specific days. The district also provided a curriculum map aligned to the unit and topics
in Savvas (digital Pearson textbook adopted by the district). Structures provided by the
district influenced the way Savanna organized units and which curriculum components
appeared in the curriculum assemblage.
Savanna’s handwritten planner acted as a middle space for converging year-long,
unit, and lesson plans. Her curriculum assemblage has been assembled over the past
seven years and components from past years were used extensively to plan current
lessons. Savanna’s handwritten monthly planner collected unit plans later filled in with
activities and details as the day of enactment approached. Short, jotted notes captured
ideas and noted changes as activities were added and activities modified as the unit
progressed. Savvas topic numbers marked topics within the lesson. Savanna moved
components to different days, added, or cut to accommodate changes in the schedule,
students’ level of mastery, or the development of a better activity. She designed the
curriculum assemblage to be fluid and easily accept modifications at the lesson plan
level. Student performance on formative assessments often created changes in the
assemblage (e.g., misconceptions were addressed and pacing was adjusted to move
quicker when students demonstrated mastery). Savanna’s handwritten planner provided a
fluid space for her to bounce between scales (e.g., year-long, unit, and lesson plans).
Assessments
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Savanna arranged her curriculum assemblage by units broken down by topic and
built around unit assessments. Unit assessments were built using the Savvas assessment,
but components were cut or added to match the district’s mastery grading system.
Savanna used unit assessments as a skeleton for components to be attached.
We always create our assessments first. So, trying to know what the end goal is,
and kind of work backwards from it. If there's some ultimate thing that we're
working up towards. For example, now with our 8th grade math for solving
equations so solving a multi-step equation and being able to understand, no
solution infinitely many solutions. Knowing that's the end goal.
The assessment progressed from emerging to mastery levels of understand (see Figure
6.45). The unit as a whole was also assembled and designed to mimic the progression in
mastery. Savanna maintained the same structure at multiple scales and was exhibited in
different components of the curriculum assemblage. Topics were organized and
progressed with the goal of what constitutes mastery acting as building blocks in the
design process. The same structure frequently repeated within the assemblage taking on
small mutations as it took shape in different components (e.g., notes progressing from a
low level of mastery to an advanced level). Additionally, Savanna analyzed feedback
from formative assessments in terms of level mastery and adjustments were made to the
curriculum assemblage based on which level students attained.
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Figure 6.45: Unit assessment organized by objective and progressing by level of
mastery.
Within Unit Lesson Planning
Savanna took a more fluid approach to day-to-day plans after the assessments
were created and the topics outlined. While Savanna’s year-long structure was in many
ways rigid and guided by district curriculum documents, her daily and weekly approach
was more flexible and autonomous. Additionally, the district distributed digital textbook
by Savvas heavily influenced the organization of Savanna’s curriculum assemblage. She
had a general map or outline of where the lesson or unit would go but made adjustments
to the curriculum assemblage based on student needs.
So, I try to lay out the unit roughly with just the topic kind of at the beginning of
the unit, but a week out is when I like I'll start picking the specifics. If that makes
sense so, since we are in, like, 2 weeks, we'll finish this unit. So probably in about
a week or so I'll start laying out the next unit. Like, here's how many days it
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should take, but then a week out is when I will actually say, okay, what practice
are we going to do? What kind of things do we need to do in class?
Savanna laid topics out at the beginning of the unit in her handwritten planner estimating
the number of days each topic would take. She then filled details in a week prior to
enacting the lessons. Savanna frequently organized and separated topics according to
how content was presented in Savvas (i.e., the digital textbook distributed by the district),
however, she made changes to topics in the Linear Equations Unit. Topics were
rearranged and additional subtopics were added to cover content the standards required
by the state standards but not presented in the Savvas materials. Some components appear
frequently in the curriculum assemblage (e.g., bell ringer, exit tickets, and Socrative),
however, Savanna cut the components when more time was needed for other activities or
the mathematical content was more suited for another task. How Savvas organizes topics
and units also influenced the year-long plan and was a resource she has relied on in years
past prior to teaching in the hybrid model.
Savanna examined Savvas materials first to see what materials were offered (e.g.,
practice and quizzes) adding and rearranging components from different locations in the
curriculum system around the topics and subtopics outlined in Savvas. The textbook was
not specifically designed to meet the state standards. Some topics covered at length are
not on the state assessments and other objectives on the state test are not addressed. When
district supplied materials (e.g., Savvas textbook) did not fully cover the state
standards—particularly when looking at the content covered on the state exams—
Savanna sought out additional resources to teach unaddressed objectives. Furthermore,
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she felt Savvas quizzes and practice tasks were at times insufficient, either not providing
enough variety or lacking the quantity of questions desired.
They [Savvas] still have really short practice. So, most of the time, I look at what
their practice is, and then from there, decide what we need more of. And then
that's kind of where I build other resources out from there.
Savvas materials provided a structure and organization for Savanna’s curriculum
assemblage other resources were integrated around Savvas components. She introduced
resources outside of Savvas depending on the type of practice students needed, to include
different levels of mastery on quizzes, or when the presentation of concepts did not align
with how Savanna felt students learned best. New components were also added to
“backfill” prerequisite concepts. Savanna’s curriculum assemblage was imbued with the
characteristics and structure of the Savvas curriculum material at multiple scales in her
curriculum assemblage.
While Savvas’ heavily influenced Savanna’s curriculum structure particularly at
more zoomed-out levels of the assemblage, at magnified levels of the curriculum
assemblage the structure and components were more fluid and varied. Savanna
rearranged and modified a range of resources and media to design learning experiences
for students. Additionally, plans from last year were consulted and components were
adapted for this year. Savanna pulled components from different locations (e.g., Google
Keep, PDFs used last year, her Edpuzzle library) in the assemblage and reorganized them
into lessons. For example, she arranged a PDF assignment from last year converted into a
digital task using GoFormative, a Socrative activity as a bell ringer, created notes with
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Savvas example problems to teach a lesson on solving equations with one, many, or no
solutions. Her assemblage also morphed during the enactment of lessons.
I think I have a pretty good general idea of how things need to go [discussing
enacting lessons]. The thing that changes the most is, if they get it after 3 or if
they need an extra 4th or 5th example of something. But I think I have a pretty
good idea of least the progression that needs to happen and about the amount of
time that progression should happen in…I mean, group work is obviously tricky
this year, but like. Do we need to do an example together? They need to do
another 1 on their own. Do they need to do something with a partner? You know,
those kinds of decisions I feel like are probably made in real time.
Components were rearranged, created, or cut based on students’ responses during the
lesson. Savanna made in-class adjustments to lesson plans. The participants familiarity
with the course and content enabled the curriculum assemblage to mutate.
Cathy’s Assemblage Map
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Figure 6.46: Weekly lesson plan organizing curriculum components.
Cathy’s assemblage was not organized by year-long or unit plans, but rather she
took a week-by-week approach. The district pacing guide broke down the curriculum by
standard and provided a time frame, however, it was rarely consulted and only used
occasionally to select standards for weekly plans. Cathy more frequently relied on the
parent letter to ensure alignment with parent expectations and district commitments. She
organized weekly plans using a matrix structure. Cathy stated she used to teach according
to the curriculum pacing guide; mapping out two or three months at a time. The monthly
plans, however, have given way to a week-by-week structure to allow more flexibility
and account for student needs and changes to the environment. Cathy transitioned to a
weekly style of planning a few years ago. Weekly plans were organized into a table
anchored by learning targets written as I-can statements. “So, we break it down that way
[by I can statements], but I think, like I said, it's really fluid, it's, you know, we may or
may not get there.” Cathy’s plans changed frequently as the week progressed. Her
curriculum assemblage was fluid and flexible adjusting to meet the needs of students.
Each weekly lesson plan was divided into two 90-minute blocks—two lesson plans
attached to two learning targets were assigned to every block. Weekly assessments were
consistent components in weekly lessons as the district requires Cathy to record one databased grade per week. Each Friday an assessment was given. Cathy taught for mastery
and would not move on until students had grasped the mathematical concepts. She tries to
meet with students who have not mastered content on Wednesdays in the individual
meeting time allotted by the district. Waiting for students to master content has resulted
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in being behind the district pacing guide by three weeks. Cathy frequently made
adaptions: new components were added, components were reintroduced from previous
lessons, and elements were cut based on changes in the learning environment and
student’s needs. Cathy was concerned about not being able to cover all the material
according to the pacing guide, however, she valued mastery over topic coverage. Cathy
did not place much weight on the district pacing guide when making curriculum
decisions.
Cathy collaborated with the other 6th grade mathematics teacher in the building to
assemble curriculum. Some of the components in Cathy’s curriculum assemblage were
created by her 6th grade counterpart. Cathy, however, filtered those components through
the lens of her own students and teaching style and often made adjustments before
enacting the lesson. Cathy was the lead mathematics teacher in her building and
facilitated the collaborative sessions. Additionally, weekly outlines were collaboratively
created and the workload was distributed to craft components (e.g., Classkicks,
Edpuzzles, assessments, vocabulary activities, and whiteboard activities) of the weekly
lesson. Self-created components were frequently featured in the curriculum assemblage.
Cathy often preferred to create her own resources because she felt “canned resources”
rarely matched the needs of her students or the scope of the content for the lesson. Cathy
claimed it was often easier and more time efficient to create her own. Moreover, lesson
plans and curriculum components were created from scratch—last year’s plans were not
consulted. Vocabulary activities, however, were one of the rare components taken from
previous years, consistently appearing in weekly lesson plans. Cathy selected vocabulary
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from the state standards and modified vocabulary terms and definitions into quizlet
activities for virtual students and matching activities for students in the classroom. Her
curriculum assemblage was flexible and fluid as student needs and mastery shaped the
assemblage.
So, we do a lot of redo a lot of, oh, my gosh. We thought that was going to work, but
that's not going to work there. So we do a lot of do overs. We have to constantly
move to where the kids are what they're getting.
The fluidity of Cathy’s curriculum assemblage reflects her willingness to make
continuous adjustments. “Once I’m in the classroom with students, it all [lesson plan and
learning activities] changes.” For example, on Monday and Tuesday she planned to
multiply fractions, however, they spent more time reducing fractions and never made it to
the multiplication activity.
Assembling a lesson

Figure 6.47: A Classkick slide from Cathy’s curriculum assemblage.
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Each weekly plan was anchored by a learning targets selected from the parent letter in
consultation of the state standards and rearranged into the weekly lesson matrix. The lack
of a quality textbook drove Cathy to incorporate components outside district distributed
resources and resulted in an eclectic collection. Weekly and individual lesson plans,
however, maintained similar structures throughout her assemblage. Self-created
Classkick slides acted as a delivery mechanism to reach both online and in-person
students. Lessons progressed from low-level cognitive tasks to high-cognitive tasks
(Smith & Stein, 1998); however, she would also bounce back to lower tasks or ahead to
higher level task based on student responses. Cathy consistently concluded lessons with
exit tickets containing high-cognitive tasks in which students were asked to model and
apply their knowledge. Lessons, however, did not progress by cognitive level linearly but
rather included slight mutations and iteration. “So, again once we get through the main,
the meat of the lesson, then we'll drop them back. Let's start again. Simple, simple.”
Spiraling mathematical content through slight mutations was consistent throughout the
assemblage (i.e., long-term and individual lesson plans). Cathy used a flipped classroom
design for most lessons. Students completed an Edpuzzle (i.e., video with accompanying
questions) and took notes prior to attending class. Questions from the Edpuzzle were
rearranged in the curriculum assemblage and used in the activator (bellwork). While
many outside resources were added to the curriculum assemblage, many adjustments
were made to fit students’ interests and mathematical content.
You never really find something that's a dead on. So, you kind of take pieces of other
things and then you change your own problems put your own issues. When you bring
things closer to home and we use our school or our teachers or something it tends to
interest them more.
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For example, existing Edpuzzles underwent modifications to the questions and question
type. Assessments were often taken from USA Test prep, however, tasks were rearranged
or cut to fit the content covered for the week. Cathy’s assemblage underwent continuous
modifications.
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Territories
Assemblages establish territories. Territories are shifting and temporary
continuously being made and unmade—they are more than bounded space (Wise, 2005).
Territories are temporary with shifting boundaries both spatial (stakes or boundary
markers) and non-spatial (process of sorting components to increase homogeneity in the
assemblage; Delanda, 2006). Spatial boundary stakes could take the form of state
standards, district provided scope and sequence documents, and classroom time
allotments. Non-spatial boundary stakes took the form of templates, modifying
curriculum resources to conform to an existing format, compiling mathematical topics
into an Interactive Notebook. Each boundary stake adjusts the boundary of the
assemblage and the map creating jagged and dynamic boundaries. Mapping is an ideal
method to account for the complex boundaries of teachers’ curriculum assemblages
because it provides a space for multiple boundaries to coexist and shift. Furthermore,
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components within the system work to stabilize and destabilize the assemblage through
the processes of territorialization and deterritorialization (Delanda, 2006). Assemblages
are continuously territorializing (becoming clearer) and deterritorializing (blurring)
(Delanda, 2006; Deleuze & Guattari 1987). The process of territorialization and
deterritorialization is explored further in the following section across four different
curriculum assemblages. I encourage the reader to pick up spatial and non-spatial
boundaries in one map, put those boundaries down, and wonder into another map to
experience territorialization in a different strata.
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Figure 6.48: Andrea’s curriculum matrix with boundary stakes labeled.
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Matrix
Anrea’s curriculum matrix provides a visual entry point into how she
territorialized her assemblage. I encourage the reader the take a moment and wonder
through the matrix considering the topics, textbook, and pacing guide columns. Andrea
created a Google Spreadsheet to structure her curriculum assemblage and draw boundary
lines (e.g., pacing guide, year at a glance, what was done last year, textbook, pacing
guide, and standards. Andrea assembled the spreadsheet by taking the district pacing
guide and anticipated timeline and building topics around the established timeline and
learning objectives. Each boundary stake helped provide boundary lines for the
assemblage. Andrea’s boundary stakes were temporary and movable. Although, some
stakes were more stable (e.g., state standards) other stakes are more flexible and fluid
(e.g., what was done last year). For example, Andrea used what was done last year as a
starting point, but made changes as needed.
So, what I do is I take what I did last year, I put it there [into the matrix], and as I
go, I revamp it. So, I’m seeing what I did last year. I’m taking that into
consideration. If I know it didn’t work just right then I’ll fix it to how I need.
Andrea used the Year at a Glance document—aligning state standards and textbook
topics—to aid in setting up boundary stakes in her Google Spreadsheet. She set other
boundaries within the assemblage. Andrea referenced the school’s textbook to generate “I
can statement” and to check the state standard. She molded the “I can statements” into the
topic description for the day’s slide presentation to help frame the lesson. Occasionally,
tension occurred between two boundary stakes (e.g., misalignment between the textbook
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and district pacing guide). When a misalignment occurred, Andrea tended to place more
weight on the pacing guide than the textbook.
The constraint of time also sets a bumpy and intricate boundary. Andrea set the
number of days for a topic based on the district pacing guide and the suggested timeframe
provided in the textbook. She, however, adjusted the timeframe as students progressed
through the curriculum assemblage. If students were struggling or need additional time to
grasp a concept Andrea extended time or returned to the concept at a later date. Andrea
designed the curriculum assemblage to spiral in previously covered content. The spiraling
of content necessitated a looping timeframe creating a complex and dynamic boundary.
Additionally, Andrea assembled lessons and activities to ensure they were contained
within the allotted time frame. While the 80-minute block was a stable boundary stake
Andrea occasionally planned activities she expected to span multiple days created a
jagged boundary.

Figure 6.49: PDF for a foldable in Andrea’s INB for 7th grade mathematics.
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Andrea has developed the INB over the past five years with boundary stakes
formed from different sources (e.g., the textbook, standards, colleagues, Google
searches). Andrea used a procedure similar to the Google Spreadsheet to create the
INB—taking the long-range plan from the district topic, from the textbook, then taking
the unit itself, and determining what is needed to teach current students. The INB,
however, also includes previous standards (i.e., integer rules, fraction, decimal) at the
beginning as a reference. Andrea consulted other teachers at her school to develop the
concepts to include in the prior knowledge portion of her INB. Rather than pulling from
district provided resources to assemble the INB Andrea searched TPT (free or paid) and
Google to select resources (i.e., foldables and graphic organizers). “I go to the Internet
and I do a lot of Googling and I’m like, what in the world, how could I teach this easily?”
Andrea preferred free or inexpensive resources to keep the cost down. Her goal was to
make connection with topics from previous years or units and put them together for
students in clear graphic organizers. Andrea designed the INB to be progressive (i.e., step
by step building form one concept to the next), hands-on, and visual. She used Google to
find foldables and graphic organizers she felt clearly laid out concepts. By using Google
searches Andrea opened the components available to include in the INB almost
limitlessly. Boundaries such as the district year at a glance and cost, however, placed
limits on the curriculum components included in the INB.
Non-Spatial Boundaries/Consistency
Andrea established non-spatial boundaries to refine her curriculum assemblage
and help increase homogeneity. Andrea took a pragmatic approach—she made decisions
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based on what she believed worked for her students—to modify components and when
deciding which components added or cut from the assemblage. She refined her
assemblage by including components and excluding components based on student
success. She also considered students’ interests when designing tasks. Additionally,
Andrea adjusted from one year to another based on how students responded. She recently
added Drills (i.e., spiral review tasks) to the assemblage to provide feedback and
contribute to the pragmatic approach. “It [Drills] helps you identify your weaknesses and
reteach if necessary.” Andrea made adjustments to the curriculum assemblage based on
student performance on the drills and consistently assigned on Mondays. Additionally,
Andrea sought consistency and repetition in her curriculum assemblage, so students
know what to expect. She created consistency by using the same structure for weekly and
daily lesson plans, recycling activities using different mathematical content, and linking
components within the assemblage to ensure alignment. For example, the state standards
are linked to the student welcome center every week, so students and the teacher know
what to expect for the week and an assignment sheet is provided for students to track
their tasks weekly. Additionally, her weekly lessons begin with a Drill on Mondays and
end with either a review activity or assessment on Fridays. Andrea also strove to
introduce a few new activities in between consistent structures throughout the week to
keep students engaged an interested. Andrea also maintained consistency between
assessments and the tasks students were asked to complete throughout units. The district
textbook assessments were technology enhanced; however, the form they present the
questions does not match how the textbook has presented the material (open ended vs.
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technology enhanced) or the formative assessments. In an effort to help assure similar
formatting, the participant has switched to using IXL to be more consistent in providing
students opportunities to engage in technology enhanced task. Andrea relied on structure
and consistency to non-spatial from her curriculum assemblage.
Andrea framed her curriculum assemblage to resemble an in-person learning
environment. The PearDeck slide (see Figure 6.50) offers a glimpse into how Andrea
attempted to maintain consistency between the virtual environment required by COVID19 and the curriculum assemblage she used to teach in-person classes in the past. Andrea
relied on student feedback to assess and modify the trajectory of the lesson while
teaching. In the previous years in her classroom, students use a red, green, yellow cup
system to describe how comfortable they feel with mathematic concepts. By introducing
PearDeck into the curriculum assemblage, the participant was able to implement a similar
process into the virtual classroom. Another example of maintaining consistency between
the virtual and in-person classroom was the integration of Edpuzzle. The way videos
were incorporated mimicked the in-person environment—stopping videos to allow
discussion and pose questions. Edpuzzle is a platform that allows educators to place stops
in videos to ask questions, take notes, and/or have discussion. Andrea added components
to the curriculum assemblage to remain as consistent as possible to the in-person
environment.
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Figure 6.50: Formative student feedback made possible by PearDeck.
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Figure 6.51: Screenshot of the Google Spreadsheet for the Linear Equations Unit.
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Spatial Boundaries
The spreadsheet visually demonstrates boundary stakes (e.g., standards, pacing,
and curriculum resources) of Abby’s curriculum assemblage; however, the boundaries
were more flexible and fluid than the rigidity the matrix suggests. It is important to note,
the spreadsheet was created primarily after lessons had been enacted. Thus, the
boundaries were set post-hoc. Abby demonstrated a fluid approach to assembling
curriculum and had autonomy to set pacing and content decisions. While the matrix
shows various boundary stakes present in Abby’s curriculum, the framework was
intended to bound her curriculum assemblage for next year. Additionally, Abby
demonstrated a willingness to make adjustments and rearrange components within the
assemblage and continuously moved boundary stakes throughout planning and enacting.
Standards framed the units and determined the topics taught. “I start with the standards,
so the standard is in 8th grade, they should be able to predicts values from scatterplot,
determine correlation and the other one is approximate line of best fit.” Algebra I,
however, was an advanced course containing objectives from 8th grade mathematics and
Algebra I. Abby had the autonomy to make choices about which objectives to include,
exclude, or to rearrange them to better fit the design of the course. The district has
curriculum maps, but Abby did not see them as rigid boundaries. Due to the nature of the
advanced course (i.e., combining 8th and Algebra I objectives) and the level of autonomy
boundary stakes were flexible and moveable. Abby felt comfortable adding content from
an 8th grade standard for the unit she was teaching because students were not exposed to
the concept in pre-Algebra. She also initiated a collaboration with pre-Algebra teachers to
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create their own curriculum map and ensure vertical alignment signaling she felt she had
the authority to make curriculum decisions. Additionally, Abby integrated components
from past years’ teaching pre-Algebra. In other words, the pre-algebra and Algebra I
curriculum assemblages overlapped and blended. In addition to standards determined by
the state, objectives Abby believed students needed in their future studies were also
included into the assemblage. For example, the use of technology tools such as the ti-84
calculator because students will need to use those skills in future mathematics courses
and on college entrance exams.
I have embedded it [ti-84 calculator] from this point on it’s embedded in my
instruction and so learning how to use the calculator backwards forwards, upside
down in your sleep is embedded in the instruction because they have that for all
high school. They’ll have it for I know a lot of state assessments and it may be
helpful one day on the SAT.
Considering the End of Course exam also influenced which standards were given more
weight, included, or excluded from her assemblage. While Abby demonstrated a
willingness to adjust and move boundaries at the school level of curriculum, state
assessments created more stable and immovable boundaries.
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Figure 6.52: Screenshot of the TPT Linear Equations Unit.
Abby was willing to cut boundary stakes for large portions of her curriculum
assemblage abandoning district curriculum resources for an entire unit. The participant
claimed the Linear Equations Unit was an anomaly within the assemblage because the
TPT unit was relied on heavily instead of the textbook. Because she was teaching an
advanced course, 8th grade and Algebra I objectives both needed to be addressed. While
the district supplied textbook did not align well to both sets of objectives, the participant
felt the TPT unit captured the majority of topics needed to effectively teach the Linear
Equations Unit. “So, as far as planning this particular unit, I use this [the TPT unit
bookmarks by topic] as the skeleton and go through and match it up with our standards.”
For this unit Abby cut the district textbook and began with the TPT unit extracting the
standards matching the Algebra I course.
Yeah, so the standards for this are in 8th grade, and in algebra 1 and so I use the
unit that is that the Gina Wilson stuff has. I go through it. I find which ones are,
are actually our standards. And then that’s how I build it. And so I actually pull
from 8 and algebra 1 standards for this particular unit. Okay. Um, like, all the
slope and most of the slope intercept form stuff is all 8th grade.
8th grade objectives needed to be included because they did not cover those in their prealgebra class. The Linear Equations Unit was assembled around the TPT unit, however,
ALEKS objectives—primarily used or remote learning days—were also major
components of the unit. Abby moved boundary stakes to accommodate how she felt the
unit needed to be taught to meet student needs, future exams, and teaching modality.
ALEKS is designed to be used as stand-alone program. Abby, however, rearranged and
cut objectives (i.e.. tasks) in the program to better align with the Algebra I course using
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the ALEKS as supplemental material to the TPT unit rather than as the primary resource
it was designed to be. Editing objectives was time consuming, but she felt it was
necessary to ensure cohesion and cut busy work. Moreover, objectives were reordered to
better function with how she was presenting topics. Additionally, objectives were cut
objectives if they were redundant. Abby’s willingness to cut and move boundary stakes
allowed her to repurpose existing resources (e.g., ALEKS), remove the district textbook,
and build a TPT unit not selected by the district.
Non-Spatial Boundaries
Students shaped and altered the boundaries of Abby’s curriculum assemblage as
the she considered prior knowledge, performance on formative assessments, and student
input. Abby moved towards making students more involved in the conceptualization of
the curriculum map providing students with opportunities to rearrange boundary stakes.
Additionally, student prior knowledge influenced the pacing and topics covered. “We
monitor and adjust, of course, and that’s why I write in pencil.” For example, when
discussing slope, Abby realized students were confident with rate of change but had not
been formally introduced to slope. A graphic organizer from the pre-algebra curriculum
assemblage was added to the lesson to address the student needed arising during the
lesson. In other instances, students demonstrated knowledge beyond what Abby expected,
and components were cut to reduce redundancy. Fluid boundaries were also demonstrated
in terms of pacing and time. Abby did not place boundary stakes around a class period,
but rather topics were covered based on students pacing. If a lesson needed to be
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extended into the next day or a topic needed to be revisited the boundaries of time were
adjusted to meet students’ needs.
Components were filtered through how the participant believed students learn
mathematics (i.e., reduced redundancy, use of graphic organizers, activities providing
students with opportunities to engage in mathematics, and consistent structures) to create
consistency in her curriculum assemblage. Abby preferred to use guided notes because
they provided graphic organizers, definitions, and example problems. Moreover, the same
components were present in the notes Abby created herself. The notes, guided notes from
TPT and teacher created, in the assemblage start with the definition and rationale for why
the topic is being taught. Learning activities were structured to give students
opportunities to engage and play with the mathematics before a formula was provided.
Additionally, the same resources were used for most topics to maintain consistency—
DESMOS and ALEKS appear in some form for most topics. Furthermore, the same
structure with slight mutations was maintained for units. For example, an academic
vocabulary building activity is used at the midpoint of each unit, “we’re halfway through
the unit. So that’s what I do in the middle of every unit.” Additionally, Abby preferred to
introduce new topics using an exploratory activity (e.g. DESMOS polygraph). To reduce
redundancy Abby customizing ALEKS objectives removing topics students had already
covered, eliminating example problems after students demonstrated understanding during
notes, and removed topics from the TPT Linear Equations Unit of topics covered in peralgebra. Abby’s established boundary stakes aligned with how she believed students
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learned mathematics adding, eliminating, and modifying components to match those
boundary stakes.
Abby sought coherence and consistency through collaborations with other
mathematics teachers in her building to establish alignment between courses. She
collaborated with the other Algebra I teacher to match pacing and to assign the same
ALEKS objectives. “But we are trying to be more intentional this year about planning
our units together and trying to give tests on the same days. We are sitting down and
assigning ALEKS objectives together.” While Abby and her Algebra I counterpart shared
boundary stakes in terms of pacing and the amount of work they assigned in terms of
ALEKS objectives, Abby cited differences in teaching philosophy for selecting learning
activities independent of her counterpart. Additionally, Abby and her pre-algebra
colleagues worked to align the boundaries of the courses at their school to ensure a
smooth transition for students from pre-algebra to Algebra I. Abby and the pre-algebra
teachers created a pacing guide for pre-algebra last year and continue to collaborate this
year to ensure consistency. Through collaboration Abby has established shared boundary
stakes with the other mathematics teachers in her building.
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Figure 6.53: Schematic drawing for year-long plan depicting a flow chart approach
assembling curriculum.
Savanna’s schematic drawing represents layers of boundary stakes she established
for her the long-range planning of her curriculum assemblage. Some boundaries were
more rigid (e.g., district pacing guide and state standards, while others were more
mailable (e.g., what was done last year) The district curriculum (e.g., power standards
and curriculum map) set the first layer of boundary stakes. Additionally, she set stakes
around the state standards, however, at times the state standards and district standards did
not align resulting in a bumpy boundary.
So, looking through that [student performance on state assessments and the topics
covered on the test] and saying what things don't match with our district
curriculum that we might need to supplement and then always looking back at,
like, previous years too. If we covered this last year, do we think we need to cover
it again or? We didn't—we skipped this last year should we add it back?
When a jagged boundary existed, Savanna consulted what she did last year and student
assessment data to make decisions about which topics to include and how much time to
spend on those topics. Savanna also used the results of state assessments to reorganize
units and adjust the amount of time spent on objectives not appearing frequently on the
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assessment and spending more time or changing components for standards students did
not perform well on. Savvas’ organization of topics and units acted as another layer of
fluid boundary lines. Perhaps the most dynamic boundary layer for long-term planning
was consulting was consulting what was done last year and modifying for the current
lesson or unit. “With actual content-based things I feel like probably 80% is pretty similar
to previous years. And there's always that little bit of flexibility for what things get
added.” Savanna considered what was done in previous years, however, she readily made
adjustments to accommodate for the circumstances of the current year. Savanna’s
intricate leveled boundary approach to long-term curriculum planning created both fluid
and stable boundaries within her curriculum system.
The boundary stakes for the assemblage at the year-long and unit level were well
entrenched. The curriculum has fortified boundaries for units based on standards and
assessments, however, daily lessons are more fluid and flexible.
Assessments are probably the thing that I look pretty heavily up along with power
standards and then I do look at state standards. Which I don't look at those very
regularly, but kind of when we're thinking of our overall. Yearly plan, I do want
to make sure that we're still hitting. That sometimes the, our district standards
might miss a state standard.
Unit assessments provide rigid boundary stakes for the curriculum assemblage and
designed specifically for the districts mastery grading system. Assessments were broken
into specific learning objectives and progress in terms of mastery to match the district’s
grading system. Savanna also designed units from the assessment arranging components
to address objectives at each level of mastery. Furthermore, the districts’ mastery grading
systems sets another boundary requiring assessments and assignments to be aligned to
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specific learning objectives. Savanna established fixed boundary stakes around the
district’s grading system, standards, and unit assessments.
Savanna’s boundary stakes for long-range and unit planning were fairly rigid,
however, at more magnified levels of zoom (e.g., weekly and daily lessons) boundaries
were fluid and flexible. She adjusted class activities based on students’ performance on
formative assessments. Additionally, Savanna did not let the day of the week or changes
to the schedule dictate
what she planned in terms of activities. Additionally, the end of class period is not
necessarily the end of a topic. Rather, Savanna bounded lessons by the topic not the time
frame signaled by a class period. Savanna was also willing to rearrange lessons or
activities to fit the hybrid model.
Moreover, she demonstrated a tendency to adapt and modify lesson plans during a
lesson—adding additional examples, adjusting the discussion question, or eliminating a
task if students had already mastered a concept. Savanna frequently stated the need to
make adjustments in the moment based on what students were doing in the classroom.
Organization within Savanna’s curriculum assemblage maintained mutated
structures. Content was broken into pieces by units and topics aligned to objectives and
state standards. Units maintain the same general structure. Savanna administered pre- and
post-tests were administered to bookend units and each unit was introduced using an
essential question prompting students to make connections amongst mathematical
concepts or to the outside world. For example, “What makes these two equations
different?” The questions were designed to initiate class discussion and be accessible for
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all students. Moreover, the lessons progress according to the level of mastery outlined in
the unit assessment. Daily lessons generally maintain similar structures each a slight
mutation of the one before. Other components within the assemblage mimicked the
organization of concepts by units and topics. Google Keep (i.e., digital notetaking)
organizes notes for the year by topic and unit (see Figure 6.54). Each progressed from an
emerging to advanced level of mastery.

Figure 6.54: Notes organized in Google Keep by unit and topic.
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Figure 6.55: Parent letter issued by Cathy’s district for Unit 1.
The parent letter presents a point of entry into Cathy’s assemblage’s
territorialization. The parent letter outlines topics for the unit, vocabulary terms, provides
examples, additional tutorial links, and corresponding textbook chapters. Cathy
referenced the parent letter to ensure topics were connected to the information parents
were provided at the out start of the unit. “Where do I start? This is where I start [the
parent letter] because I'm looking for what as our county [district]? What did we commit
to teach?” The parent letter acted as a sort of cannon of topics. If a topic was not included
in the parent letter, Cathy was hesitant to teach it for fear of receiving parental
complaints. Occasionally, however, she included a topic if she felt the concept was
essential for students to know before moving to the topic in the parent letter. The
boundary also fluctuated to include topics from later units when there were opportunities
for students to make connections across mathematical concepts.
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Although the parent letter lists the Glencoe textbook, Cathy blurred the outline
provided in the parent letter was blurred by working around the textbook reterritorializing
the curriculum assemblage to change functionality. Cathy did not use the textbook
because it was hard for students to access—it does not have a print component and is
cumbersome to access digitally. Additionally, it presented tasks at a low-level of
cognitive demand.
The books are, all the books are antiquated and we teach differently now. We
don't, we can't teach… like, do all the odd problems on page 2 and 3. okay. You
can't do that anyways because firstly, kids won't do it. And secondly, the
problems are not the same way we're trying to do application and the problems
are more basic skills.
By eliminating the district provided textbook the curriculum assemblage reterritorializes
with a bumpy and shifting boundary. The absence of a usable textbook prompted Cathy
to expand the curriculum assemblage by incorporating outside resources (e.g., Edpuzzle,
other school districts’ websites, teacher generated, and resources from the state website).
The year-long schematic drawing demonstrates the entanglement of various boundary
stakes (see Figure 6.56) in Cathy’s curriculum assemblage.
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Figure 6.56: Cathy’s year-long schematic map.
Cathy’s year-long schematic drawing offers the reader a chance to enter the
boundaries she set for her curriculum assemblage. I encourage the reader examine the
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schematic map prior to reading this section. To plan for the year Cathy began with the
district pacing guide—it breaks the curriculum down by standard and provides an
appropriate time frame. The pacing guide acted as a fluid boundary, she made
adjustments based on how students were mastering material. Cathy viewed the district
pacing guide as a suggestion and demonstrated a consistent willingness to make decisions
overriding the pacing guide. Cathy primarily selected standards from the document and
disregarded the time frame. Additionally, she also felt comfortable rearranging or adding
content to provide students with opportunities to make connections between concepts.
This [the standards] is kind of where I'm starting. So, I want to know my standards
and my target and that's my top priority. Where am I going in the standards? So, the
district, our district writes out standards and pacing guides. And I'm going to follow
that whatever they're giving. I do have some leeway in that. Maybe I think this
should be covered.
Cathy established a fluid boundary using the pacing guide. For example, Cathy taught
integers with the unit covering decimal division at the beginning of the year when the
pacing guide indicated integers should be taught at the end of the year. Cathy, however,
believed these changes helped with the flow of material and gave students more
opportunities to foster understanding of positive and negative numbers. Teaching integers
with the first unit—number sense— enables integers to be integrated into other units
throughout the year providing students with opportunities to make connections and work
with integers in different contexts. Her willingness to rearrange content and return to the
content throughout the year created a jagged boundary. Additionally, pacing cues were
not taken from the pacing guide but rather from students’ mastery of content. Cathy
taught for mastery and would not move on until students had grasped the mathematical
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concepts. Waiting for students to master content has resulted in being behind the district
pacing guide by three weeks. Cathy set movable and flexible boundary stakes throughout
her curriculum assemblage.
Non-Spatial Boundaries
Cathy increased homogeneity throughout the assemblage through non-spatial
boundaries. Resources and delivery mechanisms were selected to increase student
interaction and provide feedback. Cathy claimed Classkick was the most effective tool to
engage students and Classkick was manipulated and adjusted to perform various
functions (e.g., to deliver notes, administer assessments, and to access Edpuzzles) within
the assemblage. Additionally, components were cut (e.g., Google Forms only allowed
short answer and multiple-choice response) that did not provide space for students to
communicate their mathematical processes. Similar structures permeated the curriculum
assemblage. She also consistently began lessons with an Edpuzzle followed by an
activator and concluded with an exit ticket. Moreover, weekly plans contained a
vocabulary activity and Friday assessment. Cathy’s consistent use of structures that
mutate slight to change functionality and the same framing of lessons (e.g., Edpuzzle,
activator, activity, exit ticket) created similar structures across scales.
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ASSEMBLING SANDCASTLES
Today—we students, educators, parents—are dominated by tests and standards. They,
not we determine our worth, our being. They are heartless. We have given up our hearts
and souls to the ‘gods of measure’ (Doll, 2002, pp. xi).

Figure 7.1: A sandcastle with seashell windows along Topsail Beach, NC.
Walking along the shore keeping pace with my nieces and nephew, I watched as
they picked up shell after shell with sheer joy. They often overlooked whole shells in
favor of broken pieces with bright colors or interesting patterns. My nieces and nephew
did not view the partial shells as flawed, but rather saw them as components of future art
projects, window dressings for their sandcastles, or gifts for Grammy and Poppy. By the
time we arrived back to our umbrella and chairs, I was not only challenged in my
capacity to carry more shells, but in the way I saw research. I had been conditioned to
seek tidy constructs and conclusions. I began to wonder if there might be something more
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intriguing in the perhaps of the jagged. The beach created a space of becoming for my
nieces and nephew full of not yets and possibilities.
With their newly found treasures they began using the tools around them to
assemble a sandcastle. Plastic cups, seashells, sticks, buckets, and shovels. There were no
prescribed steps or guidelines just imaginative intuition and play. Throwing sand in the
air and watching it return to the ground elicited giggles from the younger ones and side
glances from my oldest niece as she began readjusting the castle where the flung sand
landed. Catching a glimpse of a bucket in the beach bag created a line of flight and a new
tower on the castle’s east side emerged. They spent hours assembling and then
deterritorializing the structure as an awkward misstep resulted in the demolition of the
castle wall or a discovery (e.g., a stick) necessitated a new entryway so a drawbridge
could be added. The value of the experience was not in the resulting structure but rather
in the process. Lines of flight emerged long after we left the beach. My nieces and
nephew picked up concepts from the beach put them down. Then picked them up again in
a new context. Similarly, my goal for this dissertation was not to neatly package
conclusions, but rather to create a space of becoming where the reader could play with
concepts trusting lines of flight will emerge through the process. In lieu of implications
and well bounded conclusions, my hope is to provide the reader with an opportunity to
(re)encounter concepts from the study. As such, the following section is intended to
summarize the project, describe possible answers to my research questions, provide
potential lines of flight, and outline potential future research.
Summary of the Study
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In my post-qualitative inquiry, I investigated four middle school mathematics
teachers’ curriculum work during the COVID-19 pandemic. Curriculum has been
undergoing a transformation as teachers have greater access to online resources and
digital tools (Pepin et al., 2017; Webel et al., 2015). The transformation was further
exacerbated by the changes forced by COVID-19 as teachers scrambled to reimagine
their curriculum systems in a different context—virtual, hybrid, and concurrent. Gueudet
and Trouche (2009) found, as curriculum materials transition from print to digital,
teachers’ curriculum work also transformed. Curriculum has historically been studied as a
bounded set of materials (e.g., textbooks; Alajmi, 2012 and curriculum standard
documents; Wang & McDougal, 2019). This study used a post-qualitative approach
branching away from traditional linear notions of curriculum to one that is complex,
dynamic, and creative. The inquiry was guided by the following research questions:
How do middle school mathematics teachers assemble curriculum during a pandemic?
1. How do middle school mathematics teachers assemble curriculum at scale?
2. How can middle school mathematics teachers’ curriculum assemblages be
mapped?
I used a methodology of becoming injecting Deleuzoguattarian theory to
deterritorialize conventional methodology. I viewed the project as an assemblage of
interconnected components (e.g., lesson plan walkthroughs, schematic drawings, teacher
resources, assemblage of terms, and sketchnotes) blurring and overlapping throughout the
process. Moreover, data collection and analysis were seen as rhizomatic (Best & Kellner,
1991; Deleuze & Guattari, 1987); blurred and overlapped throughout the processes.
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Sketchnotes acted as an initial visualization of participants’ curriculum assemblages.
Leveled writing (Markham, 2012) opened space for connections by constructing a
rhizomatic structure as new concepts and ideas sprouted between previous text. I then
used a cartographic approach to map participants curriculum assemblages. As I
nomadically traveled across participants’ curriculum maps tracings or well-worn paths
emerged from the maps. Tracings were jagged and bounced as participants used
structures within their curriculum assemblages to leap between levels and across time.
Participants’ reconceptualized their curriculum assemblages under the context of the
learning environments created by COVID-19. While participants adjusted their
curriculum assemblages by cutting, adding, translating, and reorganizing components of
their curriculum assemblages, the CCSS-M remained entrenched. In the following
section, potential answers and lines of flight are contextualized through smooth and
striated space. Figure 7.2 provides a preview of the intermingling of smooth and straited
space.
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Figure 7.2: Sketchnote visualizing the post-qualitative study depicting the rhizomatic
and arborous structures intermingling throughout.
Smooth and Straited Space
Straited space produces an order, determinate intervals, and assigns breaks—
measurable organization. Conversely, smooth space—a space of becoming—is constantly
developing and distributions occur nomadically. Deleuze and Guattari (1987) provided an
example of ocean voyaging to describe smooth and straited space. Before longitudinal
and latitudinal lines straited the smooth space of the sea, nomadic systems of travel relied
on wind, noise, and colors. Smooth and straited space, however, intermingle and cross
over. Smooth space emerges from the straited and smooth spaces become straited as
intervals are assigned and the space is categorized. I created a sketchnote to help me
visualize the study’s findings (see Figure 7.2 above). I encourage the reader to trace the
lines, jump between components, and notice where straited and smooth spaces interact in
the sketchnote. The following section traverses the intertwined smooth and straited
spaces of participants’ curriculum assemblages.
Straited Space
The CCSS for mathematics straited teachers’ curriculum assemblages establishing
an order, determining intervals, and assigning breaks. In “Stealing Joy,” I narrated my
experiences in the middle school mathematics classroom where I felt constrained by state
standards and assessments. My hope for this study was to create a space of becoming or a
smooth space through my post-qualitative inquiry to shift the focus from measurable
objectives to an unbounded conceptualization of mathematics curriculum. While
unexpected lines of flight emerged from my inquiry (detailed later in the section),
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intrenched lines also became unavoidable. The participants demonstrated structures and
organization straited by the CCSS. CCSS were released in 2010 and widely adopted by
individual states across America; the wide consensus by states signified a growing
movement to standardize education nationally (Porter, McMaken, Hwang, & Yang,
2011). Although the study’s participants taught in three different states, there were only
small variations in the state standards. Each of the state standards retained the same
content strands and nearly all of the individual standards—only slight variations in
wording and the occasional reordering of a strand (e.g., South Carolina College-andCareer-Ready Standards moves the Number System strand before Ratios and
Proportional Relationships where as in the Missouri Learning Standards Ratios the
Number System strand is after Proportional Relationships) had been modified.
Participants organized their long-range and unit plans by sequencing and breaking
concepts into tidy boxes aligned to the state mathematics standards. Moreover,
consideration was given to how student performance could be measured in terms of level
of mastery for specific objectives. Straited lines have been drawn across curriculum in the
form of objectives, scope and sequence documents, and levels of mastery (Slattery,
2006). Savanna provided the most clear and direct example due to her district’s mastery
grading system—each unit was aligned to a CCSS mathematics strand and topics and
items on assessment tied directly to a specific standard. The other participants exhibited
similar structures. Abby combined 8th grade and Algebra I objectives but still organized
units and topics by the same structure as the standards. District documents (e.g., Andrea’s
district’s scope and sequence and Cathy’s district parent letter) were also used to
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structure long-term and unit plans. Testing, accountability, and measurability further
entrench straited lines (Slattery, 2006) present in the participants curriculum assemblages.
State mathematics standards were not the only straited lines drawn across
participants curriculum standards. District textbooks, policies (e.g., mastery grading
system, pacing guides, and parent letters) also traced lines over participants curriculum
assemblages. The CCSS, however, were the most pronounced. Furthermore, textbooks,
district policies, and parent letters aligned back to mathematics standards. Grouws et al.
(2013) described similar straited lines in their study finding textbook’s organization of
mathematical content influenced how curriculum was implemented. Participants,
however, did make choices to include materials not provided by the district seeking
online resources, creating their own resources, or borrowing resources from colleagues.
Lines of flight deterritorialized district approved resources as participants incorporated
outside resources—consistent with Webel et al. (2015) findings that teachers frequently
implemented resources beyond those provided by the district.
The constraints of digital tools (e.g., mathematical texts, capacity for students to
draw representations, and multiple-choice responses) influenced the tasks and design of
the participants lesson planning and drew straited lines across participants assemblages.
Participants sought various tools to meet specific needs within their curriculum
assemblages. For example, GoFormative provided immediate feedback and reduced
grading time; however, students could not demonstrate their mathematical processes.
Classkick slides provided space for students to draw fraction models and represent their
thinking, but they were more time consuming to create and provide feedback. Participants
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expressed it was more challenging to find digital tools with the capacity to function with
mathematical content (e.g., math type, graphing, visual models). Consistent with Pepin et
al. (2013) and Confrey et al. (2017), often the participants needed to incorporate various
online resources to meet the functionality needed for the mathematics. From the straited
space of the constrained capacity of online tools smooth space emerged as participants
innovatively combined and adjusted tools to change their functionality. Guedet et al.
(2016) and Leong et al. (2019) situated their research in these smooth spaces
acknowledging teachers selected and digital resources to match the needs of their
students. Smooth space may emerge as digital curriculum resources become more
accessible and teachers integrate resources not derived from state curriculum documents
(Pepin et al., 2017).
Participants’ curriculum assemblages maintained similar structures or striation
lines across scales with slight mutations to change functionality. Participant’s curriculum
assemblages were straited by state mathematics standards at zoomed out levels (e.g.,
year-long plans, unit plans) of teachers’ curriculum assemblages. This is consistent with
McDuffie et al.’s (2018) findings suggesting teachers analyzed curriculum materials for
alignment with CCSSM when planning units. Echoes of similar structures were present at
zoomed in levels (e.g., single items on an assessment, weekly and daily lesson plans). For
example, Abby used the same topics present in her concept maps and unit plans—derived
from the state standards—to introduce topics in daily notes. Similarly, Andrea began each
lesson with an introduction slide listing the state standard. Cathy anchored her weekly
lesson plans with “I can statements” drawn from state standards. Stien and Kaufman
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(2010) and Remillard (2019) recognized the straited lines of learning goals using them to
explore teachers’ interaction with curriculum materials. Learning goals establish lines
vertically and horizontally situating each lesson plan into the larger framing of the
standards. Like lines of longitude and latitude, state standards cut across the participants
curriculum assemblages acting as navigational bearings with neat and precise intervals.
Smooth Space Emanating from Straited Space
The participants did travel smoothly over the straited space of their curriculum
assemblages. Smooth and straited space do not coincide nor do they have a dichotomic
relationship, but rather, the smooth and straited intermingle (Deleuze & Guattari,1987).
Smooth spaces emerged from straited spaces as participants bounced between levels (e.g.,
year-long, unit, weekly, daily plans) across time (e.g., past, current, future plans).
Participants did not view lessons as isolated learning events, divided into tidy boxes like
the CCSS, rather deeply connected to other components within their curriculum
assemblages. Structures were assembled by participants to facilitate bouncing and jagged
lesson planning. Participants’ structures varied and the leaps they took while planning
were dependent on the participants’ curriculum assemblage. Participants bounced
between components to assemble lesson plans. For example, Andrea used Google Slide
templates to plan for the week. She bounced from one day to the next, jumped to her
curriculum matrix to retrieve the standard and returned to the template. Savanna on the
other hand, used a handwritten planner to rearrange topics, outline topics, and bounce
between days as planning activities as she progressed through the unit. Confrey and
colleagues’ (2017) similarly noted the importance of a similar bouncing function in an e-
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learning tool where teachers can reorder learning tasks. Diagonal and looping lines were
drawn across the straited space as participants bounced between components creating a
smooth space. Smooth spaces are constructed by local context rather than measurements
(Deleuze & Guattari, 1987).
Smooth spaces also sprang from participants’ curriculum assemblages as they
jumped across time. Participants leapt across time by referencing past lessons, planning
for next year, and making adjustments to current plans. Abby continuously leapt back and
forth between planning for next year, planning future lessons, and current plans. Savanna
and Andrea referenced last year’s plans to make decisions about this year and saved
materials to be used again next year. Cathy repeated frequently that she was building
lesson plans from “scratch” and believed she had to teach differently for each new group
of students. She still relied on, however, her experience and some components from past
years to plan her weekly lesson plans. Templates, handwritten planners, Google
Spreadsheets, Google Drive facilitated bounces across time. Participants planned nonlinearly at each level of zoom springing from straited space to smooth space and often
intermingling with straited space again making connections across time. While Gueudet
and Trouche’s (2009) documentational genesis framework provides a framework to
consider teachers’ curriculum work over time, the framework does not have the capacity
to consider the leaps and bouncing exhibited by participants in this study. Deleuze and
Guattari’s assemblage goes further than documentational genesis with the capability of
capturing the bounces and non-linearity of teachers curriculum work. Gueudet and
Trouche’s (2009) framework provided spaces to explore teachers’ iterations, however, it
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afforded only an arborous trajectory. Teachers’ work under the documentational
framework is seen as developmental or always progressing forward—limiting the types
of connections. By using Deleuze and Guattari’s theorization of assemblages teachers’
curriculum work could be explored rhizomatically creating possibilities for different
types of connections.
Participants also tried to spring free of straited space within their curriculum
assemblage to make connections between mathematical content. Abby planned
nomadically when she wanted to provide students with opportunities to make connections
between graphs, equations, and tables during her Functions Unit. Straited lines from
curriculum resources and standards had neatly packaged the topics into separate boxes.
Abby, however, combined 8th grade and Algebra objectives, rearranged those objectives
and curriculum resources to assemble lessons overlapping the topics within the Functions
Unit. Cathy also expressed a desire to cut diagonal lines across her curriculum
assemblage by rearranging the Number Systems Unit to be taught at the beginning of the
year so she could integrate integers and fractions throughout the year into the other units.
Andrea preferred a spiral design of curriculum and bounced between the straited lines to
reintroduce mathematical topics into current lesson plans. The participants worked
around the straited lines drawn by the Mathematics CCSS to create spaces for students to
voyage through smooth spaces and make connections between mathematical concepts.
Gueudet et al. (2018) articulated a desire for creating smooth spaces where connections
between mathematical content and different representations could be supported.
Moreover, they suggest digital resources have a greater capacity for such a smooth space.
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At zoomed in levels of participants’ curriculum assemblages, smooth spaces
emanated more frequently from the straited lines intrenched in the Common Core
Mathematics Standards. The participants seemed more willing to move nomadically
when planning short term. Perhaps zooming placed the striated lines beyond the view of
the periphery, perhaps they felt more autonomy, perhaps student needs were easier to see.
Participants adjusted lessons frequently when planning short-term and detailed making
changes as a lesson was in progress. They were willing to revisit topics if students needed
more opportunities to engage a mathematical concept or would extend a lesson into the
next day if more time was needed. The trajectory of the lesson was constructed by local
operations (e.g., informal student observations, modifications to the schedule, student
misconceptions). Curriculum assemblages were fluid and flexible for weekly and daily
lesson planning. Confrey et al. (2017) articulated a similar smooth space when digital
tools afforded teachers the ability to continuously and iteratively make adjustments to
digital learning tasks. Modifications were made based on how the participants thought
students were progressing. Additionally, some content was cut to reduce redundancy after
students demonstrated mastery. The participants navigated curriculum nomadically at the
local level.
Straited and smooth space intertwined when participants’ curriculum assemblages
overlapped. The documentational genesis framework has been used to explore individual
teachers’ (Pepin et al., 2017b) and the collective design of curriculum resources for a
collaboratively designed e-textbook (Gueudet et al., 2016; Trouche et al., 2018). While
the documentational genesis framework considered both cooperatives and individual
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collections—even recognizing individual teachers’ pulled resources from the collective.
Boundaries were established between the collective and individual. This study took a
Deleuzogattarian approach to theorize how curriculum resources are shared. In the study,
participants curriculum assemblages were neither entirely their own nor shared with
colleagues rather they overlapped. Some of the overlap occurred at points created by
straited constraints in the form of establishing boundaries or generating common
assessments. Assemblages also overlapped between components and across time (e.g.,
Andrea’s INB and Abby’s unit plans). Participants’ curriculum assemblages overlapped
between components when they incorporated tasks, activities, or assessments developed
by their colleagues. Cathy co-planned with her 6th grade counterpart and assimilated tasks
created by her counterpart into her assemblage. Savanna’s curriculum assemblage
included unit assessments she had collaborated to create with her collogues and
incorporated tasks the other 8th grade teacher found. At other times, their curriculum
assemblages overlapped across time. While Andrea had limited opportunities to
collaborate this year due to restrictions caused by COVID-19, she relied heavily on the
INB she had developed over the last five years with the help of her colleagues. Abby’s
curriculum assemblage had few learning tasks from collaborating with her colleagues.
She was, however, working with the other mathematics teachers in her building to
develop a sequencing document for pre-Algebra and Algebra I. Abby’s curriculum
assemblage overlapped at the boundaries of her colleagues’ assemblages.
Teachers’ curriculum work provided a new context to problematize the concept of
an assemblage particularly multi-scalarly. Delanda (2016) applied the concept of
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assemblages to theorize how communities are organized or composed of communities
nested within communities. Delanda asserted, however, jaggedness should be reduced in
Deleuzogattarian theorization of assemblages to be applied to research. The participants
overlapping assemblages more closely resembled Harris’ (2017) application of
assemblages in the context of archeology—assemblages were multi-scalar or different
scales interacted throughout an assemblage and could even overlap. The boundaries of
the participants’ curriculum assemblages were bumpy and intricate. Maintaining Deleuze
and Guattari’s (1987) intricacy and jaggedness in their conceptualization provided a
richness of description and allowed more room for variation. Considering teachers’
curriculum assemblages multi-scalarly is a departure from documentational genesis
(Geuedete & Trouch, 2009). Documentational genesis considers teachers curriculum
work at scale; however, scales are nested. Assemblage theory makes it possible to
consider overlaps.
Digital Storage Spaces
Digital storage platforms provided participants with different tools for assembling
curriculum and become intertwined spaces of the smooth and straited. Researchers have
suggested increased access to a multitude of digital curriculum resources may change
how teachers interact with curriculum (Confrey et al., 2018; Ruthven, 2018). Participants
in the study articulated the need for their curriculum assemblages to match the types of
curriculum resources available. Components (e.g., Savanna’s notes organized by topic
and subtopic, Andrea’s curriculum matrix) of participants’ Google Drives were divided
and subdivided according to the state mathematical standards. Hyperlinks connected
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components across participants’ Drives creating pathways for smooth travel between
components. Components could be rearranged, copied, cut, and modified within the
digital storage space. Moreover, participants could bounce between components and units
as smooth spaces emerged. Participants claimed the digital platform gave them a dynamic
way to assemble curriculum that better matched how they developed and modified
curriculum over time. Abby noted curriculum resources were changing rapidly and she
needed an approach to assembling curriculum that would allow her to adapt with the
changes to resources. Furthermore, with many learning experiences now occurring in
virtual spaces the participants needed a place to store and create digital material.
COVID-19
A smooth space emerged from a straited space as COVID-19 forced changes to
the learning environment as district offered classes in different modalities—virtual,
hybrid, and concurrent. Teachers had to reconceptualize their curriculum assemblages in
a different context (Pace et al., 2020). New technologies and innovative strategies were
introduced by teachers to accommodate the learning environment caused by COVID-19
(OECD, 2020). Teachers in the study translated, rearranged, cut, added, or
recontextualized components in their curriculum assemblages to preserve classroom
normalcy. The participants claimed their focus had switched from the straited lines of
what they were teaching (e.g., state standards, textbook topics) to the nomadic lines of
delivery. The participants in the study demonstrated the crafting skills Remillard (2005)
recognized in her framework. Participants modified, adjusted, and created curriculum
materials to fit the needs of their context and the needs of their students. Savanna and
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Abby were teaching in a hybrid environment and strategically rearranged learning tasks—
collaborative activities and mathematical discussions would take place in the classroom
and individual practice occurred remotely. Ruthven (2018) noted teachers assigned
digital tasks and videos strategically preferring to introduce new content using teacher led
classroom activities. Straited and smooth space intermingled when diagonal lines
emerged as the participants reorganized topics and activities to meet the demands of the
hybrid schedule. All of the participants demonstrated a desire to preserve aspects of their
curriculum assemblages. Activities and classroom procedures were preserved by using a
translation approach transforming tasks from print to digital or digital to print. They
blurred the lines between the virtual and physical learning environments by converting
PDF’s into GoFormatives and Google Slide drag and drop activities. Notes and
assignments previously done via pencil and paper transitioned to Google Keeps and
collaborative Google Slides. Andrea translated an in-person student feedback procedure
into a PearDeck Slide. Andrea (virtual) and Cathy (concurrent) encountered the most
significant changes to the learning environment and assembled components to create
virtual learning environments. Under the conditions of COVID-19 a space of becoming
emerged and participants were innovative, creative, and reflective to reinvent their
curriculum assemblages. Participants’ curriculum assemblages were mailable undergoing
changes to function in a pandemic environment.
Mapping Curriculum Assemblages
Mapping teachers’ curriculum assemblages provided an approach for representing
straited (arborous) and smooth spaces (rhizomatic; Deleuze & Guattari, 1987). Moreover,
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mapping allowed the straited and smooth to intermingle. I could pick up concepts, put
them back down, and watch connections emerge with the cartographic approach.
Additionally, the atlas afforded the reader a similar opportunity to traverse across the
participants’ curriculum assemblage nomadically. Conventional research seeks to striate
space—produce an order, determinate intervals, and assign breaks. I tried to create,
however, opportunities for smooth spaces rejecting order and categorizations. Lines of
flight emerged from Deleuze and Guattari’s concept of mapping, connecting with
Foucault’s reconceptualization of order, St. Pierre’s (1997) nomadic writing practices,
and the multiplicity, fragmentation, and indeterminacy described by Best and Kellner
(1991). A cartographic approach allowed me to play with order using links for the reader
to bounce from one section to the next. St. Pierre’s nomadic writing influenced my
writing style as I embraced the idea of picking up concepts, putting them back down and
returning to them. I wrote as I thought and then rewrote as editing produced new lines of
nomadic travel. Maps of the strata, assemblage, and territory produced different
representations with the capacity to maintain fragmentation and variation suggested by
Best and Kellner. Using Deleuze and Guattari’s theorization rhizomes as maps, I
integrated the straited and smooth spaces by placing tracings—arborous structures
emanating from worn paths in the data and analysis—back on the maps. While postqualitative inquiry relies on spontaneity and does not seek repeatability, mapping may be
a flexible tool a researcher can reinvent and reimagine when encountering new problems
to open smooth spaces.
Potential Lines of Flight

243

This study produced potential lines of flight as concepts, findings, and inquiries of
becoming deterritorialized in the perhaps. A potential space of inquiry would be to
investigate how teachers recontextualize their curriculum assemblages as they transition
back to in-person classes and restrictions from the pandemic. Participants modified
components, cut others, and added new resources to their curriculum assemblages to meet
the changes to the learning environment caused by COVID-19. Additionally, participants
retained components from years to assemble lesson plans for the current year. I wonder
what digital tools, new resources, and procedures will remain in their curriculum
assemblages. How will teacher modify procedures and components they used to teach
virtually to meet the needs of in-person learning? Will they revert back to their preCOVID- 19 curriculum assemblages? A potential space of becoming will emerge as the
tension between pre-COVID and COVID curriculum assemblages push and pull on each
other.
A line of flight carried away the conceptualization of participants’ curriculum
assemblages as I observed student teachers’ work with curriculum as a university
supervisor. The curriculum assemblages of the study’s participants overlapped other
teachers’ curriculum assemblages. Their assemblages were neither entirely their own nor
shared, but rather, overlapped. I wonder how student teachers assemble curriculum as
they consider components from their cooperating teachers’ curriculum assemblage and
begin developing their own. The concept of curriculum assemblages could be
problematized in a different context to examine student teachers’ curriculum work.
Moreover, such a study could provide different opportunities for student teachers to
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engage in reflection as part of the research process. Student teaching is a sort of middle
space with jagged boundaries ideal for post-qualitative inquiry.
In addition to potential research spaces, possible lines of flight could be drawn to
inquiry tools and approaches for future research. Sketchnotes could be used as both a tool
of reflection and analysis. The open structure and combination of drawings and text
created opportunities for spaces of becoming. Leveled writing is an approach of analysis
that welcomes nomadic travel across smooth spaces. It has the potential to be
reproblematized under different conditions, modified, added to, and continuously
adjusted. Additionally, the process of picking up conventional methodologies and
introducing theory to spark deterritorialization to create a space of becoming could be
incorporated in future post-qualitative inquiry.
Opportunities in Smooth Spaces
While writing the personal narrative describing my nieces and nephew’s
assemblage of a sandcastle in a space of becoming, a line of flight carried me back to
Doll’s quote and constraints I felt in Stealing Joy. I returned to a series of questions that
haunted me as a middle school mathematics teacher. Is there room for joy in the
mathematics classroom? If so, how can space for joy be provided? And what needs to be
rearranged? If tests and standards dominate curriculum and squelch joy, how can
curriculum be deconstructed and reconceptualized to open space for joy? The answers to
these questions still remain largely unanswered, or more accurately perhaps, the
questions need to be constantly reconsidered and the answers continuously adjusted.
While the series of questions above were not my research questions, they were the heart
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of my motivation for investigating mathematics curriculum. Considering curriculum as
an unbounded set did not open space for joy. I was able to construct, however, an
experience where readers could pick up, put down, and re-encounter concepts that may
spark lines of flight where researchers can reimagine mathematics curriculum. I also hope
it creates space for teachers to consider their own curriculum assemblages and teacher
educators to rethink lesson planning and CCSSM in methods courses.
Smooth spaces open opportunities for creativity and innovation and decisions are
made locally. For example, smooth spaces for this study emanated from straited space
when conventional methodologies were deterritorialized with Deleuzoguattarian theory.
The process was creative, innovative, playful, and academic. By breaking free of the
straited space, I was able to integrate personal narratives, theory, and visuals to
communicate ideas and conduct research. I found joy in research. In other words,
decisions were made locally and dependent on the context, participants, and available
tools. Similarly, smooth spaces sprang from the straited spaces of curriculum when
participants considered student needs, making connections between mathematical
content, and bounced across time when planning exhibiting the type of fractal structure
Davis and Sumara (2000) advocated. Those decisions occurred between and across the
straited lines of the mathematics CCSS. I wonder what would happen to teachers’
curriculum assemblages if measurable objectives and assessments were eliminated. What
if students, parents, teachers, and communities set boundary stakes? If more smooth
spaces were constructed in teachers’ curriculum work, could a curriculum of richness,
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recursion, relations, and rigor Doll (1999) advocated for emerge? Would there be room
for a curriculum of heart (Fleener, 2002)?
I encountered straited space as I developed this project and felt constrained by
conventional methodology. It took several iterations and continuously reintroducing
theory to assemble this research project. Like my nieces and nephew, I wanted to pick up
the broken and jagged shells and find joy and excitement in the colors, texture, and
possibilities rejecting conventional methodology that values the tidy and prescribed. My
encounter with fractals in the context of Gleick’s (1987) Chaos: Making a New Science,
sparked a line of flight providing a visual representation to consider research and
curriculum differently. Like the sandcastle constructed by my nieces and nephew
deterritorialized by the rising tide scattering the fragmented shells and leaving a fractal
pattern in the sand (see Figure 7.3). My hope is the reader will pick up fragmented shells
and reimagine research and curriculum.

Figure 7.3: Fractal pattern drawn in the sand as the surf merged with the beach.
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Appendix A
Recruitment Email
Hi,
My name is Hilary Tanck and I'm a PhD student at Clemson University. I am studying
how middle school mathematics teachers use curriculum resources. Specifically, I am
interested in how teachers select, adapt, design, and organize resources. Currently, I am
conducting a study and need participants. Participation in the study would include
making a list of resources used for a unit, sketching a diagram of your unit plan,
participating in three interviews over WebEx (about an hour each). If you are interested,
please complete this short survey and I will send you additional information regarding the
study. Teachers selected for the interview portion of the study will receive a $50 Amazon
gift card in recognition of their efforts. Below you will find the requirements of
participating in the study and some of the benefits. If you have any questions, please feel
free to ask me htanck@clemson.edu or (816) 769-1917.
Project Goal
The purpose of this research is to pilot a study focused on how middle school
mathematics teachers use curriculum resources and to see how those resources are being
compiled.
Needs
• Teacher(s) working in middle grades mathematics classrooms.
• Teacher(s) willing to participate in three interviews.
• Teacher(s) willing to provide a list of resources used over the course of a unit.
Benefits
• Participating teachers will have the opportunity to reflect on their work with
curriculum resources.
• Findings will be shared with other interested parties researching mathematics
curriculum resources.
I understand your time is valuable and I really appreciate your willingness to participate.
Thank you,
Hilary
return to A Methodology of Becoming
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Appendix B
Initial Survey Delivered as a Google Form
Email address:
Name:
Professional History
1. Please list your undergraduate degree: -__________________
2. What teach certifications do you hold? ___________________
3. How many years have you been teaching? ________________
•
How many years have you taught math? _________
•
How many years have you taught middle school math specifically?
_____
4. What courses are you teaching this year?
•
How many years have you taught each? _________
Curriculum Resource Use
5. Describe the curriculum resources available to you and your students.

6. Describe resources you incorporate beyond those distributed by the district.

7. Which resources do you draw from the most when planning lessons?

8. How are you delivering classes this semester?
•
in person
•
online
•
hybrid
return to A Methodology of Becoming
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Appendix C
Assemblage of Terms
Rhizome
“A Thousand Plateaus is organized around the distinction between 'arborescent' and 'rhizomatic'. The
'arborescent model of thought' designates the epistemology that informs all of Western thought, from
botany to information science to theology. It is well known that Western thought has long relied on the
metaphor of the mirror, whereby reality is translucently reflected in conscious- ness (see Rorty 1979).
Deleuze and Guattari argue that the Western tradition has a second major metaphor, that of the tree,
whereby the mind organizes its knowledge of reality (provided by the mirror) in systematic and hierarchical
principles (branches of knowledge) which are grounded in firm foundations (roots)” (Best & Kellner,
1991)

In contradistinction to arborescent thought, rhizomatics intends to uproot philosophical trees and their first
principles to decon- struct binary logic. It seeks to extirpate roots and foundations, to thwart unities and
break dichotomies, and to spread out roots and branches, thereby pluralizing and disseminating, producing
differ- ences and multiplicities, making new connections. Rhizomatics affirms the principles excluded from
Western thought and reinter- prets reality as dynamic, heterogeneous, and non-dichotomous. A rhizome
method decentres information into divergent acentred systems and language into multiple semiotic
dimensions” (Best & Kellner, 1991).

The rhizome is altogether different, a map and not a tracing. Make a map, not a tracing
Deligny’s method: map the gestures and movements of an autistic child, combine several
maps for the same child, for several different children. If it is true that it is of the essence
of the map or rhizome to have multiple entryways, then it is plausible that one could even
enter them through tracings or the root-tree, assuming the necessary precautions are taken
(once again, one must avoid any Manichaen dualism)” (Delueze & Guatarri p. 20).
“In other cases, on the contrary, one will bolster oneself directly on a line of flight
enabling one to blow apart strat, cut roots, and make new connections” (Delueze &
Guatarri p. 21).
“Amsterdam, a city entirely without roots, a rhizome-city with its stem-canals, where
utility connects with the greatest folly in relation to a commercial war machine” (Delueze
& Guatarri p. 21).
“Thus, there exist tree or root structures in rhizomes; conversely, a tree branch or root
division may begin to burgeon into a rhizome. The coordinates are determined not by
theoretical analyses implying universals but by a pragmatics composing multiplicities or
aggregates of intensities” (Delueze & Guatarri p. 21).
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Arborify it; that is why musical form, right down to its ruptures and proliferations, is
comparable to a weed, a rhizome (Deleuze & Guattari, 1987)
Principle of cartography and decalcomania: a rhizome is not amenable to any structural
or generative model. It is a stranger to any idea of genetic axis or deep structure. A
genetic axis is like an objective pivotal unity upon which successive stages are organized;
a deep structure is more like a base sequence that can be broken down into immediate
constituents, while the unity of the product passes into another, transformational and
subjective, dimension. This does not constitute a departure from the representative model
of the tree, or root—pivotal taproot or fascicles (for example, Chomsky's "tree" is
associated with a base sequence and represents the process of its own generation in terms
of binary logic). A variation on the oldest form of thought. It is our view that genetic axis
and profound structure are above all infinitely reproducible principles of tracing. All of
tree logic is a logic of tracing and reproduction. In linguistics as in psychoanalysis, its
object is an unconscious that is itself representative, crystallized into codified complexes,
laid out along a genetic axis and distributed within a syntagmatic structure. Its goal is to
describe a de facto state, to maintain balance in intersubjective relations, or to explore an
unconscious that is already there from the start, lurking in the dark recesses of memory
and language. It consists of tracing, on the basis of an overcoding structure or supporting
axis, something that comes ready-made. The tree articulates and hierarchizes tracings;
tracings are like the leaves of a tree. The rhizome is altogether different, a map and not a
tracing. Make a map, not a tracing. The orchid does not reproduce the tracing of the
wasp; it forms a map with the wasp, in a rhizome. What distinguishes the map from the
tracing is that it is entirely oriented toward an experimentation in contact with the real.
The map does not reproduce an unconscious closed in upon itself; it constructs the
unconscious. It fosters connections between fields, the removal of blockages on bodies
without organs, the maximum opening of bodies without organs onto a plane of
consistency. It is itself a part of the rhizome. The map is open and connectable in all of its
dimen- sions; it is detachable, reversible, susceptible to constant modification. It can be
torn, reversed, adapted to any kind of mounting, reworked by an individual, group, or
social formation. It can be drawn on a wall, conceived of as a work of art, constructed as
a political action or as a meditation. Per- haps one of the most important characteristics of
the rhizome is that it always has multiple entryways; in this sense, the burrow is an
animal rhi- zome, and sometimes maintains a clear distinction between the line of flight
as passageway and storage or living strata (cf. the muskrat). A map has multiple
entryways, as opposed to the tracing, which always comes back "to the same." The map
has to do with performance, whereas the trac Look at what happened to Little Hans
already, an example of child psycho- analysis at its purest: they kept on BREAKING HIS
RHIZOME and BLOTCHING HIS MAP, setting it straight for him, blocking his every
way out, until he began to desire his own shame and guilt, until they had rooted shame
and guilt in him, PHOBIA (they barred him from the rhizome of the building, then from
the rhizome of the street, they rooted him in his parents' bed, they radicled him to his own
body, they fixated him on Professor Freud). Freud explicitly takes Little Hans's
cartography into account, but always and only in order to project it back onto the family
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photo. And look what Melanie Klein did to Little Richard's geopolitical maps: she
developed photos from them, made tracings of them. Strike the pose or follow the axis,
genetic stage or structural destiny—one way or the other, your rhizome will be broken.
You will be allowed to live and speak, but only after every outlet has been obstructed.
Once a rhizome has been obstructed, arborified, it's all over, no desire stirs; for it is
always by rhizome that desire moves and produces. Whenever desire climbs a tree,
internal repercussions trip it up and it falls to its death; the rhizome, on the other hand,
acts on desire by external, productive outgrowths.
That is why it is so important to try the other, reverse but nonsymmetrical, operation.
Plug the tracings back into the map, connect the roots or trees back up with a rhizome. In
the case of Little Hans, studying the unconscious would be to show how he tries to build
a rhizome, with the family house but also with the line of flight of the building, the street,
etc.; how these lines are blocked, how the child is made to take root in the family, be
photographed under the father, be traced onto the mother's bed; then how Professor
Freud's intervention assures a power takeover by the signifier, a subjectification of
affects; how the only escape route left to the child is a becoming-animal perceived as
shameful and guilty (the becoming-horse of Little Hans, a truly political option). But
these impasses must always be resituated on the map, thereby opening them up to
possible lines of flight. The same applies to the group map: show at what point in the
rhizome there form phenomena of massification, bureaucracy, leadership, fascization,
etc., which lines nevertheless survive, if only underground, continuing to make rhizome
in the shadows. Deligny's method: map the gestures and movements of an autistic child,
combine several maps for the same child, for several different children.10 If it is true that
it is of the essence of the map or rhizome to have multiple entryways, then it is plausible
that one could even enter them through tracings or the root-tree, assuming the necessary
precautions are taken (once again, one must avoid any Manichaean dualism). For
example, one will often be forced to take dead ends, to work with signifying powers and
subjective affections, to find a foothold in formations that are Oedipal or paranoid or
even worse, rigidified territorialities that open the way for other transformational
operations. It is even possible for psychoanalysis to serve as a foothold, in spite of itself.
In other cases, on the contrary, one will bolster oneself directly on a line of flight
enabling one to blow apart strata, cut roots, and make new connections. Thus, there are
very diverse map-tracing, rhizome-root assemblages, with variable coefficients of
deterritorialization. There exist tree or root structures in rhizomes; conversely, a tree
branch or root division may begin to burgeon into a rhizome. The coordinates are
determined not by theoretical analyses implying universals but by a pragmatics
composing multiplicities or aggregates of intensities. A new rhizome may form in the
heart of a tree, the hollow of a root, the crook of a branch. Or else it is a microscopic
element of the root-tree, a radicle, that gets rhizome production going. Accounting and
bureaucracy proceed by tracings: they can begin to burgeon nonetheless, throwing out
rhizome stems, as in a Kafka novel. An intensive trait starts working for itself, a
hallucinatory perception, synesthesia, perverse mutation, or play of images shakes loose,
challenging the hegemony of the signifier. In the case of the child, gestural, mimetic,
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ludic, and other semiotic systems regain their freedom and extricate themselves from the
"tracing," that is, from the dominant competence of the teacher's language—a
microscopic event upsets the local balance of power. Similarly, generative trees
constructed according to Chomsky's syntagmatic model can open up in all directions, and
in turn form a rhi- zome.11 To be rhizomorphous is to produce stems and filaments that
seem to be roots, or better yet connect with them by penetrating the trunk, but put them to
strange new uses. We're tired of trees. We should stop believing in trees, roots, and
radicles. They've made us suffer too much. All of arborescent culture is founded on them,
from biology to linguistics. Noth- ing is beautiful or loving or political aside from
underground stems and aerial roots, adventitious growths and rhizomes. Amsterdam, a
city entirely without roots, a rhizome-city with its stem-canals, where utility connects
with the greatest folly in relation to a commercial war machine.
Assemblage
-wholes characterized by relations of exteriority. These relations imply, first of all, that a
component part of an assemblage may be detached from it and plugged into a different
assemblage in which its interactions are different. In other words, the exteriority of
relations implies a certain autonomy for the terms they relate, or as Deleuze puts it, it
implies that ‘a relation may change without the terms changing’. (Delanda, 2006, p. 11)
Relations of exteriority also imply that the properties of the component parts can never
explain the relations which constitute a whole, that is, 'relations do not have as their ('uses
the properties of the [component partsJ between which they are established .. :8 although
they may be caused by the exercise of a component's capacities. In fact, the reason why
the properties of a whole cannot be reduced to those of its parts is that they are the result
not of an aggregation of the components' own properties but of the actual exercise of their
capacities. These capacities do depend on a component's properties but cannot be reduced
to them since they involve referen('e to the properties of other interacting entities.
Relations of exteriority guarantee that assemblages may be taken apart while at the same
time allowing that the interactions between parts may result in a true synthesis. Deland,
2006 p. 11
But in an assemblage these relations may be only contingently obligatory.
heterogeneity of components an important characteristic of assemblages.
In addition to the exteriority of relations, the concept of assemblage is defined along two
dimensions. One dimension or axis defines the variable roles which an assemblage's
components may play. from a purely material role at one extreme of the axis, to a purely
expressive role at the other extreme. Delanda, 2006
Detorialization Composition/decomposition
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by increasing its degree of internal homogeneity or the degree of sharpness of its
boundaries, or destabilize it. The former are referred to as processes of territorialization
and the latter as processes of deterritorialization. (Delanda, 2006 p. 12)
Do documents = assemblages? Would a resource system = an assemblage of documents?
While the decomposition of an assemblage into its different parts, and the assignment of
a material or expressive role to each component, exemplifies the analytic side of the
approach, the concept of territor-ialization plays a synthetic role, since it is in part
through the more or less permanent articulations produced by this process that a whole
emerges from its parts and maintains its identity once it has emerged.
The absorption pattern expresses the identity of the chemical species in the form of
physical information which can be used by astrophysicists, for example, to identify the
chemical elements present in a given celestial process. (Delanda, 2006, p. 14)
These patterns may be compared to the fingerprints that are expressive of human organic
identity, but that in the absence of a law-enforcement organization that collects them,
stores them and retrieves them as part of a process of identification, perform no real
biological function at all. P. 14
In fact, in both the biological and the social realms there are processes of decoding,
yielding assemblages which do not conform to the organismic metaphor. In biology such
decoding is illustrated by animal behaviour which has ceased to be rigidly programmed
by genes to be learned from experience in a more flexible way. (Delanda, 2006 p. 15).
Might need to add something about coding and decoding
patterns (patterns of the fingerprint kind) actively to use a variety of means - from faeces
and urine to song, colour and silhouette - as an expression of their identity as owners of a
particular geographical area. 16 A social example of the result of a process of decoding
would be informal conversations between friends. As social assemblages, conversations
do not have the same durability of either interpersonal networks or institutional
organizations, and no one would feel tempted to compare them to organisms. But they do
involve rules, such as those governing turn-taking. The more formal and rigid the rules,
the more these social encounters may be said to be coded. But in some circumstances
these rules may be weakened giving rise to assemblages in which the participants have
more room to express their convictions and their own personal styles.17 p. 16
processes that must be conceptualized as recurrent. P. 16
The combination of recurrence of the same assembly processes at any one spatial scale,
and the recurrence of the same kind of assembly processes (territorialization and coding)
at successive scales, gives assemblage theory a unique way of approaching the problem
of linking the micro- and macro-levels of social reality. P. 17
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Add this idea
Connect cities to assemblages. Cities should be part of methods section.
All of these processes are recurrent, and their variable repetition synthesizes entire
populations of assemblages. P. 19
But if causality is to provide the basis for objective syntheses causal relations must be
characterized as productive, that is, as a relation in which one event (the cause) produces
another event (the effect), not just implies it. P. 20
This internal organization may, for example, determine that an external cause of large
intensity will produce a low-intensity effect (or no effect at all) and vice versa, that small
causes may have large effects. P. 20
Triggers or catalyst
In some cases, this capacity to be affected may gain the upper hand to the point that
external causes become mere triggers or cata~ysts for an effect. As Bunge puts it, in this
case 'extrinsic causes are efficient solely to the extent to which they take a grip on the
proper nature and inner processes of things'.23 Catalysis deeply violates linearity since it
implies that different causes can lead to one and the same effect - as when a switch from
one internal state to another is triggered by different stimuli _ and that one and the same
cause may produce very different effects d('pending on the part of the whole it acts upon as when hormones stimulate growth when applied to the tips of a plant but inhibit it when
applied to its rootS. P. 20
Statistical causality, a form of causality that becomes important the moment we start to
consider not single entities but large populations such entitles. P. 21
It is clear that assemblage theory, in which assemblages can be component parts of other
assemblages (leading to the internal organization behind nonlinear and catalytic
causality), and in which assemblages are always the product of recurrent process yielding
population p. 21

This connects to the way teachers are describing their process of curriculum composition
and the way they organize their resources digitally. It also matches the connections between
unit and lesson plan components.

The two roles that components play in an assemblage, material and expressive, are
related to these different forms of causality. While material components indude the entire
repertoire of causal interactions, expressive ones typically involve catalysis. The odours,
sounds or colours that territorial animals use as expressions of their identity, for example,
act only as triggers for behavioural responses in both rivals and potential mates, both of
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which must possess complex nervous systems to be capable of being affected this way.
This is also true of genes, many of which code for enzymes that are highly effective and
specific catalysts, although genes also code for proteins which playa material role, such
as being building-blocks for cellular membranes. Language, on the other hand, typically
plays a catalytic role which assumes that both speakers and listeners have complex
internal organizations. P. 22
Roughly, while reasons may be exemplified by traditional values or personal emotions,
motives are a special kind of reason involving explicit choices and goals. P. 22
Fractal images tell the story of a process. Each section begins with a fractal
representation of the process of the section ideas.
Maybe instead of table to demonstrate how curriculum has been conceptualized and
where emphasis is placed by researchers use a spectrum.
In addition to the roles and processes described in the previous, assemblages are
characterized by what Deleuze refers to as a diagram, a set of universal singularities that
would be the equivalent of body-plan, or more precisely, that would structure the space of
possibilities associated with the assemblage.6 Thus, while persons, communities,
organizations, cities and nation-states are all individual singularities, each of these
entities would also be associated with a space of possibilities characterized by its
dimensions, representing its degrees of freedom, and by a set of universal singularities. In
other words, each of these social assemblages would possess its own diagram? P. 30
The dimensions of the space, that is, the degrees of freedom of an authority structure,
would include the degree to which an office or position in a hierarchy is clearly separated
from the incumbent - rational- legal forms have the most separation, followed by the
traditional and p.30
While in taxonomic essentialism the role of analysiS is purely logical, decomposing a
genuS into its component species by the successive discovery of necessary differences,
for example, in assemblage theory analysis must go beyond logiC and involve causal
interventions in reality, such as lesions made to an organ within an organism, or the
poisoning of enzymes within a cell, followed by observations of the effect on the whole's
behaviour. These interventions are needed because the causal interac-tions among parts
may be nonlinear and must, therefore, be carefully disentangled, and because the entity
under study may be composed of parts operating at different spatial scales and the correct
scale must be located. P. 31
Territory

Every assemblage creates a territory. Wise (2005) explained:
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Territories are more than just spaces: they have a stake, a claim, they express (my house,
their ranch, his bench, her friends). ... Territories are not fixed for all time, but are always
being made and unmade, reterritorializing and deterritorialzing. (p. 78-79).
A study occupies a space and makes a claim. The territory of this study shifts with
multiple connections between its terms, which I described in the previous section. In the
following sections, I describe the moving territory of my study. In addition, I describe my
methodology a stuttering methodology, a name that emerged from the territory, which I
will describe in detail.
Wise, J. M. (2011). Assemblage. In C. J. Stivale (Ed.), Gilles Deleuze: Key concepts (pp. 77-87).
Montreal, Québec, Canada: McGill-Queen’s University Press.

Scale in archaeology
Whilst space prevents a detailed review of different archaeological approaches to
scale (for a full analy- sis, see Robb & Pauketat 2013), it is necessary to make a few
points in order to place what assemblages can offer in a proper context. Few
archaeologists would deny that the past can be thought about at different scales and
that different questions come into focus de- pending upon the analytical lens
employed. Clearly archaeologists have access to both moments of as- tounding
intimacy, such as a burial of a child, and pro- cesses that last millennia, like the
development and spread of agriculture. Yet as Robb and Pauketat (2013) have
shown, the reality is actually more complicated than this. The spread of agriculture is
on the one hand a long-lasting process, yet on the other the result of specific people,
plants and animals doing new things in new ways in new places (Robb 2013).
Similarly, the burial of a child may tell us about moments of grief and trauma, but it
also depends upon understandings of age, the body, and death, which form and
transform over millennia (Robb & Harris 2013). Thus paying at- tention solely to
either the large- or the small-scale will inevitably prove to be insufficient (DeLanda
2006; Robb & Harris 2013; Robb & Pauketat 2013). The criti- cal point, therefore, is
that archaeologists have to work at multiple scales of analysis to really engage with
the historical issues we face, whether we are interested in moments of bereavement
or wide-ranging economic change (Robb & Pauketat 2013).
Of course, this has long been known to archae- ologists influenced by both the
Annales historians in general (e.g. Knapp 1992) and the specific develop- ment of
time perspectivism by Geoff Bailey (1981; 1987; 2007). Both of these approaches
have empha- sized that the past runs simultaneously at different scales. The Annales
historian Fernand Braudel (1972) famously divided these scales into short-term
events, medium-scale currents and the larger scale of longue durée.1 In time
perspectivism, on the other hand, Bai- ley (2007, 202) argues that the scales should
be de- termined by the question under consideration. Yet in both cases the
relationships between scales is under- investigated and one is left with the distinct
im- pression that what matters is the long-term (Robb & Pauketat 2013, 12).
Assemblage specifically at scale Harris (2017)
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Assemblages are a powerful tool for reconceptualiz- ing the world around us, for
opening up new kinds of questions and for challenging some of the ontological
assumptions on which archaeology rests. They have recently been employed to reevaluate all sorts of ele- ments of our discipline, from the nature of our peda- gogy
in the present (e.g. Cobb & Croucher 2014), via the kinds of affective experiences
generated by par- ticular encounters in the present or the past (Hami- lakis 2014)
and the worlds of medieval pottery (Jervis 2014), to the very nature of archaeology
and archae- ological practice (e.g. Fowler 2013; Lucas 2012; Wit- more 2014), to
give just a few examples. They have also been influential on my own work in a
number of areas (Harris 2013; 2014a,b; 2016a,b; forthcoming). One of the
strengths of assemblages that has so far only been discussed in passing, however, is
the way they work at multiple scales, from an atom all the way up to a galaxy; from
the act of typing on a keyboard to the development of the internet. In this paper I
will explore this issue in more detail. How do assemblages allow us to rethink the
issue of scale in archaeology, and how do they allow us to develop new ways of
conceptualizing the interaction of multiple scales in the past?
To examine this, I will begin by briefly reviewing some of the different ways in which
archaeologists have tended to think about scale. I argue, in parallel to other recent
approaches (e.g. Robb & Harris 2013; Robb & Pauketat 2013), that any attempt to
privilege a single scale of analysis is inevitably reductionist. I then turn to
assemblages to explore how they work at multiple scales. As defined below,
assemblage theory begins with a flat ontology (DeLanda 2002), so that whilst
different scales of analysis exist, we do not need to accord particular status to any
one of these, or indeed to presume radically different rules are at play. Having set
out the multi-scalar nature of assemblages, I will examine a case study working up
in scale from a single pot to an entire archaeological period. Fundamentally, as we
will see, these differ- ent scales are not entirely separate, but are rather integrated
within assemblages. This in turn identifies new ways of thinking about archaeological
categories as neither externally imposed reifications, nor simply internally defined
essential historical truths.
Post-qualitative
“For that reason, there can be no post qualitative “research design” or “research
process.” One must not to revert “to the old procedures” (Deleuze & Guattari,
1980/1987, p. 23) and “face the threat of being stifled from the outset” (p. 27) by
prescribed method. Because it may not be recognized as what “everyone knows”
(Deleuze, 1968/1994, p. 129) is research, post qualitative inquiry may well point to
the lim- its of intelligibility within a discipline. Those limits beg questions about what
can be thought and said in a field; questions about how it is possible for disciplines
to have missed turn after turn (e.g., interpretive, linguistic, post- modern,
posthuman, new empirical), be “paradigms behind” (Patton, 2008, p. 269), and
therefore “stuck in the positiv- ism of this or that discipline of learning” (Lyotard,
1979/1984, p. 41); questions about how power and politics maintain the status quo
by labeling the new and different as “too way out there,” not scientific, not valid;
questions about whose interests are served by disciplining a discipline to be afraid of
and refuse the “new”; questions about why researchers are trained to embrace the
normal (the same) and be wary of the new (difference)” (St. Pierre, 2019 p. 9)
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“We need new holistic tools and a new consciousness to understand and research
complexity” (Morrison, 2009).
Complexity theory suggests that the conventional units of analysis in educaiton
research (e.g. individuals, institutions, communities, and systems) should merge, so
that the unit of analysis becomes a web or ecosystem (Capra, 1993), focused on,
and arising from, a specific topic or centre of interest (a strange attractor)
Look up Lewin & Regine, 2000
“However, this immediately raises a difficulty for complexity theory: it is essentially a
descriptive theory, and to move from a descriptive to a prescriptive theory is to
commit a category mistake, to mix fact and value, to derive an ‘ought from an is’ to
commit the naturalistic fallacy.
It is a theory for the here and now, locked into the youthfulness of perpetual
contemporaneity (Morrison, 2009)
Complexity theory is highly pragmatic and suggests that what is right at any moment
is what works at that time to ensure survival (Morrison, 2009.)
Variation
But of course it has all turned out to be much more complicated than that. Although Deleuze
says he is interested in philosophy as a system, he also says he thinks of his own system as
being “heterogenetic,” that is, it is itself a genesis of the heterogeneous, the production of the
new, the production of difference. What this means is that Deleuze’s own system modifies
itself over the course of its development. (Smith, 2010)
but the concept was transformed because it was related to a new problem, the problem of
surfaces. (Smith, 2010)
There is a kind of ‘becoming’ of the concept, which is marked by its own internal variations,
depending on the problematic it is responding to. (Smith, 2010)

Writing
“In this kind of writing, the not-yet glimmers seductively and then escapes in fits and
starts.” (St. Pierre, 2019)
“Lingering on the edge of the not-yet is not uncommon for those who acknowledge that
writing is thinking, that writing is, after all, another method of inquiry.” (St. Pierre,
2019).
“Writing has nothing to do with signifying. It has to do with surveying, mapping, even
realms that are yet to come” (Deleuze and Guattari, 1980/1987, pp. 4-5).
For example, one will often be forced to take dead ends, to work with signifying powers
and subjective affections, to find dead ends, to work with signifying powers and
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subjective afections, to find a foothold in formations that are Oedipal or paranoid or even
worse, rigidified territorialities that open the way for other transformational operations.
(Deleuze & Guattari, 1987)
A space of possibilities
Nomadic Thought
"Nomad thought" does not immure itself in the edifice of an ordered interiority; it moves
freely in an element of exteriority. It does not repose on identity; it rides difference. It
does not respect the artificial division between the three domains of representation,
subject, concept, and being; it replaces restrictive analogy with a conductivity that knows
no bounds.” p. xiii
“Rather than analyzing the world into discrete components, reducing their manyness to
the One of identity, and ordering them by rank, it sums up a set of disparate
circumstances in a shattering blow. It synthe- sizes a multiplicity of elements without
effacing their heterogeneity or hin- dering their potential for future rearranging (to the
contrary).” p.xiii (A Thousand Plataues forward)
“The space of nomad thought is qualitatively different from State space. Air against
earth. State space is "striated," or gridded. Movement in it is confined as by gravity to a
horizontal plane, and limited by the order of that plane to preset paths between fixed and
identifiable points. Nomad space is "smooth," or open-ended. One can rise up at any
point and move to any other. Its mode of distribution is the nomos: arraying oneself in an
open space (hold the street), as opposed to the logos of entrenching oneself in a closed
space (hold the fort).” p. Xiii
“A Thousand Plateaus is conceived as an open system.23 It does not pre- tend to have the
final word. The authors' hope, however, is that elements of it will stay with a certain
number of its readers and will weave into the mel- ody of their everyday lives.” xiv
-consider this for Assembling Sandcastles
Refrain
You can take a concept that is particularly to your liking and jump with it to its next
appearance. They tend to cycle back. Some might call that repetitious. Deleuze and
Guattari call it a refrain.
-

Maybe this idea of a refrain could be used to describe teachers bringing concepts
back in (putting them down and then picking them up elsewhere

Systems
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All this has indeed changed my understanding of how to approach Deleuze, since his “system”
is in a perpetual state of becoming, and his concepts are all marked by internal mutations and
variations–which makes it very difficult to “plot out” the system, as it were. (Smith, 2010)
Moreover, when you write on Deleuze, you get caught up in that becoming yourself: there is a
becoming-Smith of Deleuze and a becoming-Deleuze of Smith. In writing on Deleuze, you
yourself become something other and his work becomes something other, and you never get
to the end of the process. (Smith, 2010)
consistency to a concept like intensity, but consistency is not the same as identity (Smith,
2010)
So you get this image of philosophy as a proliferating network of concepts, in which internal
variation is the condition for the consistency of concepts. (Smith, 2010)
The creation of concepts for Deleuze is always linked to a problem. In Leibnizian terms, the
problematic is the sufficient reason for the creation of concepts. Put crudely, you create new
concepts because the old concepts have been problematized in some way. (Smith, 2010)
Variation
what takes place within Deleuze’s philosophy–a constant transformation of concepts, with their
internal mutations and variations–simply recapitulates what takes place in the history of
philosophy. (Smith, 2010).
One might say that this is how Deleuze sees the entire history of philosophy: it is a constantly
shifting matrix of concepts that are created or modified at particular times and places under
the compulsion of an equally shifting set of problematics. (smith, 2010).
Ideas, as problematics, are the conditions through which one creates philosophical concepts.
These problematics have an intelligibility of their own that is accessible to thought–which is
why Deleuze calls them Ideas. But the concepts that are created, while they are derived from
the problematics, as their condition, are nonetheless distinguishable from it. This is why Ideas
are both critical and creative: they critique or problematize any given order, but at the same
time they are the germ for the genesis of the new. (smith, 2010)

“Rather, what is required, and what we seek to accomplish here, is a mapping of
what we see as criterial dimensions of learning and a description of the complex
interactions among the dimensions that form the basis of a learning system. Not only
does the metaphor of a river system bring to light the concept of complex
interactions as it relates to learning, but it also allows us to envision the dynamic
nature of learning, which like the river system is in continual flux.” (Alexander et al.,
2009)
“ What the early systems thinkers recognized very clearly is the existence of
different levels of complexity with different kinds of laws operation at each level.”
Capra, 1996
the interactive dimensions of learning dynamically unfold in everyday instances of
human learning. (Alexander et al., 2009).
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Several consequent questions are raised; indeed, in an unknowable future, the
essence of complexity is to raise questions rather than to provide answers (Morrison,
2009)
Emphasis on the conditions for emergence (Morrison, 2009)
“However, exactly because contexts are themselves always changing, the learner
must continue to adjust, adapt, and broaden the application of what was learned to
respond appropriately to contextual cues in the here and now that are close enough
but slightly different front eh context that was in place when learning began.”
Alexander et al. 2009)
Specifically, our approach is to propose a topographical framework for the learning
system that allows us to pinpoint more accurately contemporary theories and models
on the basis of their attention to essential dimensions of learning. (Alexander et al.,
2009).
change is invariably systemic. In effect, just as a river sculpts aspects of the
landscape, even as aspects of the landscape shape the river, change that happens in
the learner, be it dramatic or imperceptible, or immediate or gradual, exerts a
reciprocal effect on the learner’s surroundings. (Alexander et al. 2009)
Learning refers to both a process and a product (Alexander et al., 2009)
“This phenomenon occurs in part because of the recursive and iterative nature of
learning; processes result in products that in turn influence subsequent processes”
(Alexander et al., 2009).
“involves the continual interplay of multiple dimensions at any point or under any
circumstance.” (Alexander et al., 2009)
“Indeed, we describe our rendering of this emergent framework for learning as topographical precisely because we think the interplay among these four dimensions
results in a shape to learning that is fluid and dynamic, but that also gives rise to
discernible and predictable patterns that are multiply determined” (Alexander et al.,
2009)
“These levels are formed from the interplay of various factors implicated in the
learning process” (Alexander et al., 2009)
Interactive complexification (Alexander et al., 2009)
Provide vinnetts or examples to make concepts more clear and provide variations
“Throughout the discussion, we adopted the metaphor of a river system as a clear
reminder that learning, like the river, operates as part of a dynamic system that is
continuously and reciprocally transformed through the interactions of its constituent
parts.” (Alexander et al., 2009)
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Change is ubiquitous, and stability and certainty are rare. Complexity theory is a
theory of change, evolution, adaptation and development for survival. It breaks with
simple successionist cause-and-effective models, linear predictability, and a
reductionist approach to understanding phenomena, replacing them with organic,
non-linear and holistic approaches respectively in which relationships within
interconnected networks are the order of the day. (Morrison, 2008)
The organism is responding to the environment by reconfiguring itself and
metamorphosing in order to survive: it is an open system responding to its
environment. The process involves self-organization reinvigorated is capable of
survival; the whole process is dynamic. (Morrison, 2009).
It contains several features: adaptability, open systems, learning, feedback,
communication, and emergence. (Morrison, 2008)
Through feedback, recursion, perturbance, autocatalysis, connectedness, and selforganization, higher levels of complexity and new, differentiated forms of life,
behaviour and systems arise from lower levels of complexity and existing forms.
(Morrison, 2008)
Feedback must occur between the interacting elements of the system. (Morrison,
2008)
Emergence is the partner of self-organization. Systems possess the ability for selforganization, which is not according to a priori grand design--a cosmological
argument--nor a teleological argument. (Morrison, 2008).
The self-organized order emerges of itself as the result of the interaction between
the organism and its environment, and new structures emerge that could not have
been predicted from a knowledge of initial conditions; that emerged system is, itself,
complex and cannot be reduced to those parts that gave rise to the system
(Morrison, 2008).
This is chaos, and complexity resides at the edge of chaos, at the point just before
the pyramid of sand collapses, between mechanistic predictability and complete
unpredictability (Bak, 1996).
The closer one moves towards the edge of chaos, the more creative, open-ended,
imaginative, divers, and rich are the behaviors, ideas and practices of individuals and
systems, and greater is the connectivity, networking and information sharing
between participants (Stacey et al., 2000).
In the field of educational research, complexity theory challenges the value of
experimental and positivist research in education. It argues against the linear,
deterministic, predictable, positivist, universalizable, stable, atomized, objective,
mechanistic, controlled, measureable, closed systems of law-like behaviour and
simple causality. Complexity theory replaces these with an emphasis on networks,
linkages, holism, feedback, relationships, and interactivity in context (Cohen &
Stewart, 1995), emergence dynamical systems, self-organization and an open
system (Morrison, 2009).
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Possibilization
The issue runs deeper. Complexity theory is anti-positivist and anti-predictability, yet
post hoc, it generates laws and regularities, for example of emergence, selforganization, self-organized criticality, co-evolution, the regularity or inescapability
of indeterminacy and nonlinearity (Morrison, 2009).
Emphasis is placed on the relationship between elements, rather than the elements
themselves, and the human mind is regarded as a complex adaptive system
(Morrison, 2009).
Of course, emergent order may be marked by homogeneity; systems are often more
similar than dissimilar (Morrison, 2009)
It is a theory of perpetual novelty, disequilibrium and creativity (Morrison, 2009)
They are interconnected and interdependent
Systemic point of view
The new paradigm may be called a holistic worldview, seeing the world as an
integrated whole rather than a dissociated collection of parts. Capra, 1996
“In reality, scientific facts emerge out of an entire constellation of human
perceptions, values, and actions--in one word, out of a paradigm--from which they
cannot be separated.” Capra, 1996
“It is an inevitable consequence of the ancient dichotomy between substance
(matter, structure, quantity) and form (pattern, order, quality). Capra, 1996
Do you ask what it’s made of or what is its pattern?
“Matter and form are the two sides of this process, separable only through
abstraction.” Capra, 1996
“He admired nature’s “moving order” and conceived of form as a pattern of
relationships within an organized whole. Capra, 1996
“Whole is more than the sum of its parts”
“Their language was limited by the same images and metaphors”
To understand things systematically literally means to put them into a context, to
establish the nature of their relationships.”
“ What the early systems thinkers recognized very clearly is the existence of
different levels of complexity with different kinds of laws operation at each level.”
Capra, 1996

265

“Emergent properties” for those properties that emerge at a certain level of
complexity but do not exist at lower levels. Capra, 1996.
In the systems approach the properties of the parts can be understood only from the
organization of the whole. Capra, 1996
These components, the subatomic particles, cannot be understood as isolated
entities but must be defined through their interrelations. Capra, 1996
At each scale, under closer scrutiny, the nodes of the network reveal themselves as
smaller networks… There are only networks nesting within other networks. Capra,
1996
Another key criterion of systems thinking is the ability to shift one’s attention back
and forth between systems levels. Capra, 1996
Different systems levels represent levels of differing complexity. Capra, 1996
What we call a part is merely a pattern in an inseparable web of relationships. Capra,
1996
The metaphor of knowledge as a building is being replaced by that of a network.
Capra, 19906
Dynamic web of interrelated events
They belong to systems levels, but none of those levels is any more fundamental
than the others. Capra
“The method of questioning”--becomes an integral part of scientific theories. Capra
There is approximate knowledge Capra
Systems thinking is always process thinking
Postmodernism
Eclectic: Many styles, multiplicity, and interdisciplinary practices are encouraged. The
parts and whole interact in a profound and dynamic harmony, even in apparent
chaos and/or dysfunction.
Expressive: Visual forms are analogous to affective responses that evoke feelings.
Responsiveness leads to the process of transformation.
Experimental: Process philosophy helps us to understand how to engage with an
open system cosmology (Whitehead, 1929, 1978). This fosters a willingness to try
new styles and different approaches. Influences from sensory and unconscious
experiences lead to new imaginative realities. Multiple forms of representation are
encouraged and supported. Alternative forms of assessment and evaluation are
explore. Willingness to risk and improvise are encouraged. Slattery
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Promotes interaction across boundaries.
Postmodernism is playful, ironic, kaleidoscopic, and self-critical, sensitive to the
subtleties of differences. Slattery
P. 17 Slattery (11 different perspectives of postmodernism)
Postmodernism is the best theoretical perspective for exploring curriculum
development. This is especially true when time is viewed as a cyclical process where
the past and future inform and enrich the present, rather than as a linear arrow
along which events can be isolated, analyzed and objectified. Slattery
Use the hyphen [post-modern] to emphasize the continuity from the modern to the
post-modern, or the doubly coded irony of the post-modern movement.
P. 25 Slattery
Postmodernism promotes eclecticism, rather than any comprehensive system of
explanation and universal laws. Slattery
“In postmodernism, this seemingly divergent path is simply one of many acceptable
routes where even minuscule changes brought about in an open-ended process “will
grow into major transformations over time” (Doll, 1993, p98)
“I can teach them my philosophy, but they will have to listen to their own voices and
implement their own curriculum programs. Slattery
Postmodernism celebrates the eclectic innovative, revisionist, ironic, and subjective
dimensions of historical interpretation. Slattery
P. 52 Tyler’s Rationale/ Postmodernism
Our accountability must be to human persons and not to tests and measures.
(Slattery p. 56) The curriculum is the interpretation of lived experiences.
Currere discussion p. 64-65 Slattery
“Why did I assume that curriculum was simply the lesson plans, textbooks,
curriculum maps, and scope and sequence charts provided by my school district and
the publishing companies?” Slattery
“I believe that curriculum and instruction are the very heart and soul of schooling.”
“In short, the world is my classroom, and the arts are my vehicle for exploring the
terrain. My goal is to challenge students to connect the subject matter of the
curriculum to the lived world experiences of the surrounding community.” Slattery
Concept
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Philosophical concepts are fragmentary wholes that are not aligned with one another
so that they fit together, because their edges to not match up. They are not pieces of
a jigsaw puzzle but rather the outcome of throws of the dice. (Deleuze & Guattari,
1994)
Philosophy is a constructivism, and constructively different complementary aspects:
the creation of concept and the laying out of a plane. (Deleuze & Guattari, 1994).

return to A Methodology of Becoming
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Appendix D
Schematic Maps
Yearlong Schematic Maps

Figure 8.1: Abby’s yearlong schematic map open to the Unit 3 tab—her yearlong
schematic map is the collection of each unit’s spreadsheet linked to a standard.
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Figure 8.2: Screenshot of Andrea’s yearlong schematic map.

Figure 8.3: Screenshot of Cathy’s yearlong schematic map.
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Figure 8.4: Screenshot of Savanna’s yearlong schematic map.
Unit Schematic Maps

Figure 8.5: Screenshot of Abby’s unit schematic map open to the Unit 3 tab.
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Figure 8.6: Andrea’s unit schematic map—same as her yearlong map.

Figure 8.7: Screenshot of the file contents provided Cathy provided as a file link for her
unit schematic map.
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Figure 8.8: Screenshot of Savanna’s unit schematic map.
Lesson Schematic Map

Figure 8.9: Abby’s schematic map for a lesson.
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Figure 8.10: Screenshot of the Google Slides provided by Adrea for the lesson schematic
map.
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Lesson Plan for Math 6 Unit-#1, Number Sense

Week of: 10/19-23/2020

Standards for Week: (MGSE6.NS.1 -4) NS.1: Multiply and Divide Decimals
Small Group: Bottom of Plan

Date:
Monday,
October 19 and
Tuesday, October
20, 2020

Learning Target:
I can show
understanding of
multiplication of
fractions by
completing the inclass lesson
(Classkick)
I can add,
subtrace, multiply,

Warm-up/Closing
Find the GCF of:
36 and 54

Activity/Lesson
Classkick activity
synchronous and
asynchronous

Assessment/Homework

Emoji Activity

above

Exit quiz:
Multiplying
fractions

Find the LCM of:
7 and 21

above

divide whole
numbers and

Edpuzzle Homework

decimals through
the Emoji activity.

Wednesday,
October 21, 2020
Thursday,
October 22 and
Friday, October
23, 2020

Small Group:

Asynchronous
I share knowledge
of multiplying
fractions through
the 360 classroom
whiteboard
solution activity.

½x¾=
7/8 x ¼ =

I can multiply
mixed numbers
and fractions by
completing the
Classkick lesson.

Above

Whole group
lesson: review
Multiplication of
fractions

Mini Quiz Game

Edpuzzle Homework
Classkick –
Vocabulary
Activity

Breakout sessions
through Zoom,
Additional Assistance
if needed or extra
time.

Unit #1 Vocabulary: Algorithm, Difference, Distributive Property, Dividend, Divisor, Factor,
Greatest Common Factor, Least Common Multiple, Minuend, Multiple, Quotient, Sum,
Subtrahend, Product

Figure 8.11: Lesson schematic map provided by Cathy.
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Figure 8.12: Savanna’s lesson schematic map.

return to A Methodology of Becoming
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Appendix E
SRSS Tool

Figure 8.13: Example of the SRRS tool from Trouche et al. (2018).

return to A Methodology of Becoming
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Appendix F
Leveled-Writings
Abby Analytic Memo
Methodology Memo (11/5/20)
The goal of the first interview was to gain background and contextual information. The
interview lasted about 50 minutes. Additionally, I wanted to get an initial look at the
types of resources she was using and how she planned at the year-long and unit level.
Abby had a difficult time completing the Schematic Drawings so we talked through some
of the limitations and her struggles. She didn’t know how to create a drawing or
representation that included links and was dynamic. Abby will send me her schematics
later in the week.
Interview 1 (11/5/20)
“Change is invariably systemic. In effect, just as a river sculpts aspects of the

landscape, even as aspects of the landscape shape the river, change that happens in
the learner, be it dramatic or imperceptible, or immediate or gradual, exerts a
reciprocal effect on the learner’s surroundings. (Alexander et al. 2009)” This is

Abby’s 12 year teaching. Over her career she has taught 6th, 7th, and 8th grade
mathematics. Her degree is in Middle School Education. This is her third year teaching
Algebra I and 9th year at her current middle school. Abby is teaching all Algebra 1 classes
this year to 8th grade students. This is her first time only having one prep. She is enjoying
planning for only one course. Abby works at the largest middle school in the state with
about 1450 students. She claims students from both rural and suburban areas make up the
population. Although, the school serves a low-socioeconomic student population most
students and their families have been a part of the community for a long time and are not
transient. This has created a tightknit community.
This year Abby is teaching predominately in-person during the pandemic, however, the
school is on a 6 week schedule in which every six weeks the district changes the number
of days they are in person. For example, at the beginning of the year, she was teaching
two weeks in person then two weeks remotely. For the next six weeks, students will have
a total of 8 remote days for the 6-week session. Abby claims this has impacted her
planning and she is unable to get through as much material. Additionally, she makes
choices or adjust the schedule to give assessments on remote days or assign other
activities requiring less interaction. She also pointed to a lack of equitable access for
some students. In addition to the change to the modality of courses, last year they had 90minute blocks. The schedule last year provided her with extensive time to do more
activities with Desmos, graphic organizers, and exploration. This year they do a
staggered release and have lost class time to accommodate this modification. She now
has 60-minute blocks. She still incorporates activities this year, however, she does not
have the same time so some of those activities have to be eliminated. “I have to sacrifice
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the activities to stay on pace because we do still have an end of course exam.” “And
that’s been really hard because there’s kids that don’t have, you know, the equity of
access, and things like that while they’re out. So, it’s been really hard to keep on with
regular planned lessons.” Due to the lack of access for some students on remote days
Abby feels she must adjust her lessons and ensure they are able to access the learning
while they are in her classroom. “You are not losing the time, but it is not the same as inperson learning. “The remote kind of learning yeah. So we keep the same bell schedule.
So they're expected to attend class on Webex just like they would in person.” Speaking of
remote classes, “So, I kept them for like, 20 minutes, just as they got their feet wet, and
they could ask questions. And then once they got the hang of it, they can do it on their
own. And I can monitor it on.” For example, she uses ALEKS assignments frequently for
remote classes because they provide feedback to students and offer more personalization.
They also have new curriculum materials this year. Abby has several resources provided
by her school or the district form which to draw. Over the 9 years Abby has been
teaching for the Philmore District, they have cycled through different curriculum maps,
scope and sequence, and pacing guides. Although the district has a curriculum map it is
not widely used or enforced. This is the first year she only has one prep. Abby has also
been on district curriculum leadership teams. Abby, however, claims teachers have a lot
of autonomy and the guides are not necessarily referenced in planning. The curriculum
guides are published and available but not widely used. The district has schoology, a
platform for sharing resources. Teachers have a great deal of autonomy and are expected
to follow the state scope and sequence. Some teachers collaborate to create common
assessments, but it is not required by the district. The goal is to generally follow the
state’s scope and sequence. The district has adopted a new math resource called Math
Nation. It is a research-based curriculum. Although they have not adopted it for Algebra,
she still has access to much of the content. The curriculum is also dynamic and changes
as standards and expectations change. For Algebra, the district uses the McGrawH Hill
textbook. Abby uses the McGrawhill textbook (readopted the updated version this year),
a unit from TPT, and Algebra Nation (provided by the state) to plan units and lessons.
She plans units in her student agenda jotting down short notes. She also has ALECKS—a
digital mastery-based resource provided by the state. She can assign specific objectives to
students and the program is designed to promote them through material at the student’s
own pace. The district also has a designated math coach for middle and high school.
Additionally, Abby is transition from a pdf daily scripted plan to a matrix style plan.
“What takes place within Deleuze’s philosophy–a constant transformation of concepts, with

their internal mutations and variations–simply recapitulates what takes place in the history of
philosophy. (Smith, 2010).” Abby is creating unit plans connecting the standard, topic, and

activities. The math department at her school is striving to collaborate more and teach
more cohesively. Last year they created a curriculum document for 8th grade math and
this year she is working with her counterpart to create one for Algebra 1. They are using
the same template and process they used last year to translate their resources into a
google document. She claims the old plan is static and there are better tools. She called
the old outline archaic. The old plan is very rigid and robust. They are making the shift
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because technology enables them to create a more fluid and dynamic compilation of
curriculum materials. Abby is creating a matrix with links to activities and objectives
from which she organizes units and plans to use in the future. Abby has created links to
resources and the standards. There are no dates, rather she labels them as day 1, day 2,
ect. She reiterated the need to have a more dynamic way to plan. Abby does collaborate
with her fellow Algebra 1 teacher in terms of pacing and the ALECKS objective she
assigns, however, she does a lot of planning on her own, however, this year they are
trying to collaborate more because there are only two Algebra 1 teachers. “But we are
trying to be more intentional this year about planning our units together and trying to give
tests on the same days. We are sitting down and assigning ALEKS objectives together.”
They are more aligned this year. Abby claims resources change rapidly, and she must
adapt what she is doing in her classroom frequently. She claims differences in teaching
philosophy. Last year Abby also taught pre-algebra and is collaborating with those same
teachers to work on a vertical sequencing guide.. “So, I'm working with them this
year and we're creating that kind of vertical alignment of here's
what I need you to cover. So that I can cover this.” Abby collaborates

more with her pre-algebra teachers. They are writing a scope and sequence to use in
future years. She uses a paper agenda to jot down notes about what she is doing daily.
Although she teaches Algebra 1, she also knows she needs to incorporate some of the 8th
grade objectives too.
They are currently shifting their long-range plan. This year Abby is compiling her
resources into google sheets. Creating a spreadsheet for each unit with links to the
standards and activities and resources. She has broken the unit into topics listed them by
day. As a grade-level they are moving towards more collaboration and cohesion across
class sections. “More like a daily agenda with links to our activities and resources.” She
has linked outside resources like Desmos and other resources she has created herself.
Abby breaks her year-long plan into quarters. “So, for the year I know kind of I do it by
quarter. So by the end of quarter 1 I want to be here, by the end of the quarter 2 here, by
the end of quareter 3 here, and quarter 4 I want to end right here so that we’ve got this
many weeks before exams start. That’s kind of how my mindset works.”

“So, I have a general overview of okay I’ve got three weeks to do this two weeks to do
this and then I dive in and plan the days.” She writes down daily the topic they are doing.
Then she jots down little notes for what she needs to do for each day in her handwritten
planner. She also enters assignments in schoology a unit at a time. Students know when
their assessments are coming up ahead of time.
For this unit, she is using a unit from TPT by Gina Wilson. The school has paid for these
materials. The unit has guided notes, assignments, and unit outlines, quizzes. Abby uses
the topic outlines, but does not follow the pacing. Abby does not necessarily follow the
pacing. Abby prefers to use handouts when discussion topics involving graphing because
it saves students time from having to create their own coordinate plane. “We have more
time to cover the concept and less time with them just doing the drawing and labeling and

280

things.” “And then this 1 is our linear equations and so we use her stuff pretty heavily
versus our book, just because of the handouts being a little bit more useful. And so, right
now my kids, this week are doing, they should already know. The concept of slope, so
they did these notes yesterday slipped formula. I'm not sure how you did it. When you
8th grade. I like them to develop the formula on their own.” Abby also eliminates or
changes components to match how she believes students should learn. For example, she
skips the topic on the slope formula because she wants students to understand the concept
rather than memorize a formula. Other guided notes she uses as they are. The guided
notes provide graphic organizers, definitions, and example problems. “So, as far as
planning this particular unit, I use this [the TPT unit bookmarks by topic] as the skeleton
and go through and match it up with our standards.” Abby also sometimes pulls the
entrance tickets and assessments from the TPT unit as well. She relies heavily on the TPT
unit for this topic. Abby also assigs ALEKS objectives for the unit. ALEX also provides
her with feedback about where students are. ALEKS is designed to kind of be a standalone curriculum students simply work through, however, she does not use it that way.
She has set ALECKS to align with the district textbook. The objectives are assigned at
the beginning of the unit and is due prior to the unit assessment. She breaks the
components apart and uses what she needs. She also uses the customizable objective to
better align to what she is doing. Abby can also create custom objectives such as the
Pythagorean theorem, not an Algebra objective but necessary for 8th grade. While editing
objectives can be time consuming she feels it is necessary to ensure cohesion and
eliminate busy work. Abby also reorders objectives to better function with how she is
presenting topics. She also eliminates objectives especially if they are redundant. She
does not want it to be busy work. Click here for sample problem and topic overview. The
program also has features like videos and example problems to help students.
Additionally, she uses ALECKS for students who struggle and may have missed concepts
prior to Algebra 1 to fill in gaps. This is the second year they have had ALEKS and Abby
believes they are using it more effectively this year because they have a better
understanding of the program. Once students demonstrate mastery—either via a
knowledge test or by answering a set number of questions correctly—ALEKS promotes
them to the next objective. Helps (e.g. definitions, videos, link to textbook, example
problems, and message your instructor) are also available for students in the program.
Abby also uses Algebra Nation as a supplement for students. It is a curriculum on its
own. She uses On-Ramp to help prepare students for Algebra 1 at the beginning of the
year. Students can also post questions to a forum and respond to other students.
Interview 2
Methodology Memo (11/12/20)
The goal of this interview was to reapproach her unit and year-long plans in the context
of planning a single lesson. Abby was gracious to bring me in on her planning process.
Due to the open nature of the interview a new component of her curriculum system
emerged—a concept map. She demonstrated components of her curriculum system by
holding them up to the video camera and sharing her screen. Abby said she typically does
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not plan digitally but plans on paper and transfers it to a digital version for next year. The
interview lasted about 30 minutes. I integrated some questions based on information she
provided in the first lesson plan walk through and documents she uploaded to the preinterview questionnaire. I tried to provide space for her to walk me through her process
and jump from one idea to the next at her direction. I asked follow-up and clarifying
questions. Abby did not offer a lot of detail during the interview. As another method to
gather information about her process, I asked her to email me a few components from the
lesson. She also provided additional explanation for how and why she crafted the lesson.
Summary Memo (11/12/20)
The other Algebra teacher has created and used a matrix for years. The
other teacher uses this every and just changes the dates. Abby uses it to
get an idea but wants it to be more dynamic and does not have the same
teaching philosophy so uses different activities ext. The unit she is
currently planning is linear equations. “Our textbook, which is our
only resource for that from the district. The way that it presents
that material, it's very dependent on what their prior knowledge is
and it kind of jumped straight in and in Pre, algebra and 7th grade
here. At least they don't get a lot of this linear stuff. They know
what slope is. They've dabbled in it as a rate of change… So, it's
just kind of a gap between the textbook, what your students know,
and kind of. What they're expecting to know which I'm sure, because
it is. Usually, when they're taking advanced classes, they've
skipped some class at some point and so there's always that.” Abby
felt the resources provided by the district for this unit were
insufficient and sought other sources. Her district supported her in
this and purchased the TPT unit. “They really mostly have experience
with proportional relationships and so that y-intercept is not
something they know. So, we slow it way down and go way back. So,
gina's units for those 2 in particular back to back. Are very, um,
they scaffold very well. And so we do rely heavily on her stuff for
those 2 particular units. For other units, not so much.” She knows
her students coming into the unit do not have a lot of experience
with linear equations.

Abby does not plan digitally. She plans primarily in her paper planner. The concept map
is the beginning. “The combination of recurrence of the same assembly processes at any
one spatial scale, and the recurrence of the same kind of assembly processes
(territorialization and coding) at successive scales, gives assemblage theory a unique
way of approaching the problem of linking the micro- and macro-levels of social reality”
Delanda, 2006 p.17). She just jots it down as a rough draft and then transfers it to the
large student version. Abby also references the concept map during notes and uses it as a
reference when planning. She begins with a concept map of the unit in which she breaks
the standards for the unit into smaller topics. She is very autonomous and is not required
to submit lesson plans. She plans units at a time and writes down activities she wants to
do and the handouts she needs. “All of these processes are recurrent, and their variable
repetition synthesizes entire populations of assemblages Delanda, 2006 p. 19). “So I do
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start with the concept map and then build the unit based on that.”
This year Abby is transferring these into ppt so she can store them digitally. “We, we
are very autonomous and we don’t have to turn in lesson plans or
anything. Abby displays the handwritten concept map on large paper in her classroom

for students to engage with. Students use it to track their progress in the unit. Abby uses a
we are here arrow to indicate where they are in the unit. “They like being able to
see where we're headed.” Students also use it to point out concepts they do not
have previous knowledge of and Abby address those concepts. It also provides a way for
students to organize their notes and make connections between concepts. Abby is also
transferring the responsibility of the concept map to students. She wants to transition to
where she gives students some information and then have students fill in the rest. Abby
also uses the concept map when introducing lessons, “I know what standard this
is and so, like, when I'm presenting the intro to the lesson, I'll
say, okay, this is your standard. This is what we're going to do. ”

She uses the standard to come up with the topics. She organizes the concept map by main
idea and the bullet points subheadings. The little pieces that go into the main idea. She
also noted she uses both 8th grade and Algebra 1 standards for this unit because it is an
honors class and the students basically skipped 8th grade. Abby says her concept maps are
generally more linear, however, this unit she bounces back and forth between concepts. It
is essential to build connections and bounce between topics. Some of the topics need to
be covered simultaneously. “Yeah, so I start with the objectives for the
unit and this one's all over the place. Normally there are a lot
more linear. You know, with math it kind of builds in and they
linear equations you've got slope and then you're writing your
equations. But when you write and graph, you're kind of riding and
graphic simultaneously with the inter set form. And so we hop back
and forth between these 2 for a while. So, they've done most things
like right now. I know this is really tiny, but, like, from 2
points, and from a point of slope comes later and so we're hopping
backwards to that. Now. So, I'll organize it by, like, main idea. I
guess. So, the writing linear equations Here's your point center
here graph and linear equations. Here's your points under here. ”

For this unit she begins with the TPT unit and pulls out
the standards that match her course. She looks at the TPT
unit and pulls out the standards and objectives for her
unit because it includes 8 th grade and Algebra I objectives.
“Yeah, so the standards for this are in 8th grade, and in algebra 1
and so I use the, the unit that is that the Gina Wilson stuff has. I
go through it. I find which ones are, are actually our standards.
And then that's how I build it. And so I actually pull from 8 and
algebra 1 standards for this particular unit. Okay. Um, like, all
the slope and most of the slope intercept form stuff is all 8th
grade.” She needs to pull in 8tih grade objectives because

they did not cover those in their pre-algebra class.
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Once she has completed the concept map she begins planning lessons and activities. “So
then I will go through and plan. Like, I use my actual planner…I
use the concept map to plan out the days. Then, I go to the
google doc and fill in the activities.” Once she has her plans jotted
in her planner for the unit, she tries to remain at least two days ahead and have specific
activities and handout ready to go. She does not necessarily consider a lesson a one day
time period. For example the topic she is planning today is a two-day lesson. Today she
taught them how to write the equation of the line in point-slope form and then how to
skip point-slope form and just use the point to write the equation in y-intercept form.
Tomorrow they will choose the method they want to solve problems. “So what I do

is I just go through and I write in pencil because anything can
change and I plan units at a time. So, this whole unit is planned
every day. I know what I'm going to do and then I have the
activities written down that I want to do with it. And I go through
and erase or rewrite or change or whatever I need to do. And so I
make a note for myself which handouts I need for that is I know what
copies to make and that's kind of kind of how I do as far as, like,
standards. And you know what?” Once her plans are written in her planner, she
transfers them into a google sheet with links to standards and activities. “Day to day,
I rely on my planner. Okay. A handwritten planner day to day. So
like, when I'm looking at, what am I doing? Monday. So, I'll plan
for Monday, like getting copies and stuff today. I'm always trying
to stay like, 2 days ahead on copies because you never know and. The
Google is more for, like, next year, when I come in next year, and I
have a fresh planner… It'll kind of be done already for me, and I
can use it as a template to fill in what I need to fill in. Okay,
that makes sense. So, that's more to, like, keep track for, like,
going forward.” Abby also described the flexibility within her plans. “We monitor
and adjust, of course, and that's why right in pencil .” She noted she

changed her plans to meet contextual changes such as technology issues or gaps in
students’ previous knowledge she did not anticipate. She also makes changes to lessons
as she is delivering them taking out additional examples if students demonstrate
understanding or rolling activities into the next day if time runs short. She does bounce
back and forth between her planner and the concept map if she needs to make revisions.
She makes adjustments to her google doc as changes occur in the classroom. She relies
on her planner day to day. “Yes, if I need to revise something. Yes. So,
like, today, I did a polygraph for the lines that I intended to do
earlier in the week or Internet wasn't working and so I can do it
and it actually worked out. Well, because it was better to do it
today.” The google doc is more for planning next year. Abby

also described changes she made based on student responses in her first class and made
adjustments to include a graphic organizer she used to use in pre-algebra to cover prior
knowledge they needed. Wholes characterized by relations of exteriority. These
relations imply, first of all, that a component part of an assemblage may be
detached from it and plugged into a different assemblage in which its interactions
are different. In other words, the exteriority of relations implies a certain
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autonomy for the terms they relate, or as Deleuze puts it, it implies that ‘a relation
may change without the terms changing’. (Delanda, 2006, p. 11) She uses
formative assessments to guage where students are and make adjustments to plans. “And
sometimes I have to drop back upon jumping into the relations and
functions. I took for granted a lot of the things that students
usually know coming to me. These did not so, with my 1st, period, I
taught them and they were like, why? And I find a domain and
continuous functions and they were blown away and they should have
had a little bit of knowledge from that. So, then I figured out, oh,
goodness, they know nothing. And so, if I had given a Pre assessment
or something, I could have figured that out. But this year with time
and everything, I’m just feel like about teacher but. For my 5th and
7th periods at the end of the day, I was able to go back and have a
graphic organizer that I used to use in 7th grade. Prealgebra.” Abby

sometimes pulls components from when she taught pre-algebra
and integrates them into her curriculum composition system
for Algebra. Abby said because there is a combination of 8th and Algebra I
standards the book does not present information in a way that is effective for her
situation. Thus, she has sought out other materials and uses Gina (from TPT look up) for
this unit. “Well, 1st of all technology, like Monday I had to. To change
what I was doing, because we didn't have the ability to do the
activity I had planned. And so that's fine. Another thing too is I
give a lot of formative assessments and so I'm gauging where they
are.” It provides handouts and practice for each topic in the unit and better aligns to

her needs. She also incorporated a YouTube video and online activity for the lesson. The
notes for this lesson were taken from the standard (for the objective), topic (from the
concept map), and examples were taken from the TPT unit. A lesson is not contained to
one class period but may be extended to encompass multiple days as necessary. The topic
she described for this interview was writing equations of lines using two points or using
the slope and a point-to-point form. They just wrapped up a topic and are at the midpoint
of the unit. She has incorporated a polygraph activity to help students ask questions and
build academic vocabulary—Abby likes to incorporate vocabulary building at the
midpoint of her units. “At each scale, under closer scrutiny, the nodes of the network
reveal themselves as smaller networks… There are only networks nesting within
other networks” (Capra, 1996). “Okay, and so that's what we did yesterday

and where we are, we're halfway through the unit. So that's what I
do in the middle of every unit. ”Abby described as a sort of Guess Who of the

equation of a line. They are paired with an anonymous partner. Abby is also able to gain
valuable insight into students’ understanding by viewing their questions and responses.
She can see the questions students are posing the vocabulary terms they are using so she
can address misunderstandings. This activity is from DESMOS. Abby typically uses
guided notes—demonstrated in the first walkthrough, however, for this lesson she did
handwritten notes on the document camera with students and used a video from YouTube
to teach the concept. They did a lot of examples in their notes. Yeah, so with note,
if they're not handouts and they're handwritten, I always start with
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definitions or the why? Behind what we're doing. “And then if it's
the handout, then all that's kind of already done for me. So, these
2 units in particular are very easy because it's just templates and
I'm not having to really create anything.” “If it's better for it to
be intuitive for them to kind of investigate it and figure it out. I
look for something to give them before. I just teach it to them. ”

The examples were pulled from the TPT unit. In the TPT unit the topic she taught today
is actually two lessons, however, Abby pulled specific examples (e.g. with negatives and
without) from both lessons to create her notes for this topic. She did not get to the video
with her first class but did with her other two classes. Additionally, based on student
responses Abby did not feel it was necessary to use all the examples she had prepared and
eliminated some of them. Abby is readjusting her plans for the following day to account
for these changes. “If it's better for it to be intuitive for them to
kind of investigate it and figure it out. I look for something to
give them before. I just teach it to them. That's coming like, we
did, we did arithmetic sequences a couple of weeks ago, for
instance, but I taught them that formula. They don't know the
relationship between that and slope-intercept form yet and I want
that to come on its own. And so we're going to do some, some
activities for that for them to kind of figure that out on their
own. And the way that I do that is with the visual patterns.On with
the visual patterns, and I have them go through and write. You know,
like, show me graphically shall meet with the table and then see if
you can come up with a general formula for the nth stage.” She seeks

out activities for students play with and engage in mathematics before giving them a
formula for something.

For notes Abby always starts with definitions, if it is not a
handout. “I always start with this is what we’re doing, this is why
we’re doing it, and then practice. If it’s a handout then I don’t
have to worry about it.”

Interview 3
Methodology (11/19/20)
The goal of the final interview was to walk through another lesson plan. Additionally, I
wanted to follow-up and clarify ideas from the previous two interviews. I also used the
sketchnote I created for Abby’s curriculum system to spark conversation and to act as a
way to member check. From this discussion, a few components (e.g. ti-84 calculators and
DESMOS) were added to the sketchnote. Abby again shared her screen to walk me
through her planning process. The interview lasted approximately 30 minutes.
Summary (11/19/20)
Abby was preparing for her next topic [scatter plots and linear regression] for her next
lesson when they return from break. The first day they will talk about causation and
correlation. The next day they will use graphing calculators to find the equation. Students
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have experience estimating with scatter plots, but they have not been more precise. Abby
begins with the standards, “I start with the standards, so the standard is in 8th grade, they
should be able to predicts values from scatterplot, determine correlation and the other one
is approximate line of best fit.” She thinks in terms of topics—it may take more than one
day to cover a topic. When students return from Thanksgiving break, they will take a few
days to explore scatterplots. Abby will give a short quiz on day three. Scatterplots are not
on the concept map. She views them as a stand-alone topic. “So, I have some materials
for that, that kind of scaffold into using the equation of a line of best fit that's given to
them.” Additionally, the two days before break will be remote learning days. Typically,
Abby uses an exploratory activity (polygraphs) to introduce scatterplots, however, due to
COVID students will be working remotely and asynchronously. Abby likes to use
DESMOS polygraph activities to introduce topics [in genera]. She feels it provides
students opportunities to explore topics and build academic vocabulary. She intends the
ALEKS objectives to help connect students’ prior knowledge and prepare them for the
topic. “And so that's, it'll be like 3 days of that, where it's the 1st day, we're just going to
talk about correlation versus causation. How to tell that from a graph and then the next
day we'll do linear regression with the calculator.” Instead, she has assigned ALECS
objectives. Instead of using the prepacked objectives, Abby has customized them for this
topic to better fit her lesson design. The remote learning days caused by COVID
influence her design and the activities she is using for this topic. “The organism is
responding to the environment by reconfiguring itself and metamorphosing in order
to survive: it is an open system responding to its environment. The process involves
self-organization reinvigorated is capable of survival; the whole process is dynamic.
(Morrison, 2009).” Polygraph needs to be done synchronously and is not an option in

this learning environment. ALEKS is a digital based stand-alone curriculum she uses as
a supplement. Abby described scatterplots as a standalone topic and has strategically
placed it in between the break. She did not assign all the objectives available over
regression in ALEKS because some of them are repetitive or go beyond the scope of the
course. Abby created a customized objective for this topic. Abby uses it differently and
does not want to overwhelm students with too many objectives. The program adjusts to
how students perform and either moves them forward or pulls them back. It also gives
students knowledge checks. If they demonstrate mastery, it skips them past the objective.
It spirals through and moves them on to new content. The ALEKS program asks students
to graph lines of best fit using the graph provided digitally (see example problem).
“Okay, and the previous year they've looked at scatterplot and they understand you can
estimate they've never written the equation of a line of best of it before… So they're
learning how to be more precise with lines of best fit in making predictions. And then
eventually they do learn how to do regression, using a calculator, the graphing
calculator.”
Scatterplots are not on her concept map because it is a stand-alone unit. “The concept
maps are more for the kids they are like a road map from the beginning of the unit to your
test. Here’s what’s in between.” Abby will use guided notes from the Gina Wilson TPT
unit—the same unit she has been pulling resources from for linear equations. She chose

287

this resource because it closely aligns with the objectives she needs to teacher for an
advanced course. Her textbook is not aligned. Abby breaks the TPT unit up differently
than it is laid out to better meet the demands of her Algebra I classroom. “While the
decomposition of an assemblage into its different parts, and the assignment of a material
or expressive role to each component, exemplifies the analytic side of the approach, the
concept of territorialization plays a synthetic role, since it is in part through the more or
less permanent articulations produced by this process that a whole emerges from its parts
and maintains its identity once it has emerged” (Delanda, 2006). Abby was a little
reluctant to demonstrate her process and it required a lot of prodding to illicit responses.
Abby said the lesson will take two or three days (4 or 5 days if you include remote
learning days). It’s interesting she did not include the remote days as part of her lesson.
Abby believes this stand-alone topic is a great way to come back from break. The
calendar or the environment pushes in on her curriculum system and adjusts when she
will teach concepts. Each topic had a detailed guided note section. “Like, we'll talk about
the definition of a scatterplot, the types of relationships the, what? A line of best fit is,
they get some practice with test, like, questions here. And this is really a review for them
from last year because you can see, it's not super precise they’re whole number, why
intercepts, which is probably not accurate here for regression…. But the next lesson, the
regression is what's new and what brings to the algebra 1 level.” She will use the guided
notes provided in the TPT unit. They will discuss the definition of a scatterplot, types of
relationships, and line of best fit. This should be a review of last year for them. She also
wants to make connections to the linear equations unit they just completed. The next day
they get into discussing regression. This is new for students. Using the technology tool of
a graphing calculator is embedded in the lesson as seen in the guided notes. The
shortened class periods due to COVID have forced her to adapt the timing of this lesson.
She claims this would usually be a 90-minute block, but this year she intends to use two
class periods. Abby also stated that teaching students how to use their ti-84 calculators is
embedded throughout her lesson planning. This is really the first time they have used a ti84 calculator. “So, they're learning how to read and decode that information to
understand what the independent variable actually is here. So, there's a lot of layers to
this particular 1. so when I'm planning this lesson, I have emphasis on those particular
bullet points in particular that I go through when I do these examples.” She also intends
to provide students with opportunities to explore and play around with their calculator.
She wants to provide students with opportunities to use data they need to make decisions
about how to enter in the calculator (i.e. entering years and working with messy data).
Her lesson design incorporates more than just the mathematics concepts including time to
explore the tools they will be using to engage mathematics. Abby also mentioned that
due to COVID each student has been provided a calculator they can check out and take
home. The notes provide images and descriptions of buttons to use for specific
functionalities. Abby stated that from this topic on she embeds teaching how to use ti-84
calculators into the design of her lessons. Abby’s process for this lesson was different
than her other lesson, however, some tendencies remained. “This is a homework page. I
suggest the homework for them at the honors level. I don't make them do homework.
Abby will also assign a quiz for this topic. The homework page offers multiple choice
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and open answer questions over regression. The quiz is taken from a larger assessment in
the TPT unit. She will pair the quiz down to four questions only over scatterplots. It is
paired down to perform the function needed for Abby’s class.
For other units she relies heavily on DESMOS, “ I rely heavily on Desmos for the rest of
the year. We're about to start doing systems. After systems we get into the polynomials.
Okay. And so Desmos is is amazing for all those units because they can play with the
expressions” Additionally, using the ti-84 calculator is an important part of her
curriculum composition system. “I have embedded it [ti-84 calculator] from this point on
it's embedded in my instruction and so learning how to use the calculator backwards
forwards, upside down in your sleep. Is embedded in the instruction because they have
that for all high school. They'll have it for I know a lot of state assessments and it may be
helpful one day on the SAT.” Each student has access to a ti-84 calculator provided by
the district and they are able to take it home. This is new with COVID. This change was
made because students cannot share materials with COVID.
In addition to the exteriority of relations, the concept of assemblage is defined
along two dimensions. One dimension or axis defines the variable roles which an
assemblage's components may play. from a purely material role at one extreme
of the axis, to a purely expressive role at the other extreme. Delanda, 2006. Abby
changes her delivery mechanisms to match the environmental demands not to
change the material (i.e. mathematical content), but rather to adjust how it is
expressed.
Methodology Notes
The schematic drawings blended with the resources for this participant.
Summary
Abby is in her 12th year teaching middle school mathematics and her third-year teaching
Algebra I. The district provides a scope and sequence and a McGraw Hill textbook,
however, she has autonomy to decide how she teaches. Abby often uses resources beyond
what is provided by the district. Because she teaches Algebra I to 8th grade students, often
she needs to supplement material her students need because they skipped 8 th grade math.
She has developed an intricate and dynamic curriculum composition over her years of
experience. Additionally, Abby continuously jumps back and forth between planning for
next year, planning for future lessons, and making adjustments to her plans.
COVID has also created changes to the learning environment. Her school is on a
schedule where every six weeks they have a set amount of remote days. As the school
year progresses the number of remote days has dwindled. For this set of six weeks, Abby
is in person four of the six weeks. This has influenced the types of activities she does
with her students and the pace she progresses through content. Additionally, the number
of minutes she has students in class has been reduced from a 90-minute block to 60-
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minute class periods. Due to this shift, she is forced to eliminate some of the explorative
activities she typically does to save time.
Abby’s curriculum system retains similar structures at various levels of zoom. For
example, standards broken into topics by unit is visible in her year-long plan. Those same
standards and topics appear in her concept map for the unit and again in her daily plan.
The standards are also evident in her daily notes, which she connects back to the concept
map. Abby repurposes these components to function differently at different levels of
zoom.
Each unit or topic creates different demands and require Abby to use resources
differently, however, Abby still retains many of the same structures. For example,
incorporating both 8th grade and Algebra I standards into the linear equations unit pushes
her to move beyond the textbook incorporating a TPT unit. Abby also integrates the use
of technology tools such as the ti-84 calculator because she knows they will need to use
those skills in future mathematics courses and on college entrance exams.
Google Unit Spreadsheet Sample (link to spreadsheet above)

Handwritten Concept Map
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Digital Concept Map

Unit 4: Linear Equations
Slope

Writing Linear
Equations

Graphing Linear
Equations

Parallel &
Perpendicular
Lines

Applications
using Linear
Equations
Word problems using

CROC (constant rate of
change)

From a table, graph,
equation, two points

Converting between
Slope-Intercept and
Standard Form

From slope-intercept
form

Parallel = same slope

Using intercepts

Perpendicular =
opposite reciprocal
slope

Writing equations in
slope-intercept form
•From a graph
•From two points
•From a point and slope

Horizontal & Vertical
Lines

Horizontal & Vertical
Lines

Point-Slope Form Notes
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•Slope-Intercept Form
•Standard Form
•Point-Slope Form

Teacher Created Resources
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Teachers Pay Teachers Unit 4a Linear Equations

Topic Outlines and Pacing for TPT Unit
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TPT Guided Notes
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Abby eliminated the above guided notes to focus on the concept of slope rather than
memorizing a formula.
ALEKS Feedback
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Editing ALEKS Objectives
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ALEKS Aids
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ALEKS sample problem
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Other Algebra Teacher’s Matrix

Click here for complete file.
Polygraph Activity
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Scatterplot Guided Notes

300

Guided Notes for Regression

301

Linear Regression Homework

302

Linear Regression Quiz

303

304

Editing ALEKS Objectives

305

Sample ALEKS problem (scatter plots)
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Sketchnote
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Handwritten Planner

Andrea Analytic Memos
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Interview 1 (unit plan and yearlong plan) Memo 10/06/20
Methodology (10/06/20)
I reread over emails to get a sense of the types of resources she was using to develop her
curriculum composition system. I read over the interview protocol and began making
short notes and questions to ask, however, I realized the questions didn’t really capture
what I wanted to know. I tried to set up the interview more as a walk through. I asked
Andrea to guide me through her year-long and unit planning process. Learning refers to
both a process and a product (Alexander et al., 2009) I interjected with clarifying
questions, but I tried to allow space for her to demonstrate what she thought was
important and reflect on how she organized resources.
Post-Interview Summary (10/06/20)

“Throughout the discussion, we adopted the metaphor of a river system as a clear
reminder that learning, like the river, operates as part of a dynamic system that is
continuously and reciprocally transformed through the interactions of its constituent
parts.” (Alexander et al., 2009)

Andrea has a complex system she has developed over 13 years. She has had the
opportunity to work at many different schools and regions of the country due to her
husbands’ work situation. Her undergraduate degree is in middle school science
education. She has taught in Virginia, Arkansas, Indiana, and South Carolina. She has
taught both science and mathematics. From her journey at a lot of different schools, she
has picked up a lot of different resources. She has a flash drive of resources from these
places which she claims are influenced by the students she has had. “So I’m kind of left
with a different set [of resources].” She began her career teaching 6, 7, 8 grade remedial
math and credits this experience with her development as a teacher. She considers
teaching remedial math as her specialty. This is her 5th year at Wyandotte Middle School.
Andrea is an elevator teacher at the school—she is technology savvy and runs
professional development and assists other teachers with technology integration. She has
seen the progression of technology from overhead projectors, to smartboards, now to the
chromebook. For this reason, she was asked to be the online teacher. Andrea described
her principal as really supportive in terms of acquiring new resources teachers need for
their students—if I need something and can justify it my principal works to get it for us.
She has moved to teaching fully online due to Covid and is teaching 8th grade for the first
time this year. She has some of the same students she taught in 7th grade last year as 8th
graders this year. Andrea claims it is helpful having taught 7th grade for years because she
knows what they should have learned, what they may struggle with, and where they are
going. Andrea is excited about the prospect of teaching a new grade level (hasn’t taught
8th grade since her first teaching position) challenging her and providing her with a new
outlook on planning. “I enjoy challenges and so it’s give me a new outlook on planning
again, because I kind of felt like I got in a rut teaching 7th grade for 4 years at my
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previous school and 4 years here. I know it like the back of my hand, I. You know, so
finally, I’m being challenged.” In her district, students had the option to participate fully
online for the semester or attend in person classes. She embraces change and
experimentation in her classroom and has sought out new and different resources
throughout her career. She has frequently advocated to pilot new technology and
curriculum materials in her classroom. Andrea described the challenges of
communicating expectations of learning in a synchronous class. She teaches 80-minute
blocks in which students are expected to remain online and engaged for the entire block.
“That’s another thing that is difficult with distance learning is to get to know the kids
individually.” In her online classes she has 39 students in one of her classes last year she
had class sizes of about 25. She misses the proximity of being able to walk around and
the classroom and assess students. This is challenging to monitor student work. It is
challenging keeping middle school students engaged online. Andrea uses google
classroom. She says this year is a struggle with students not engaging in online lessons
and activities—even students she had last year who were typically engaged. She has
found that students she had last year in person are more active in online classes than her
students that are new to her this year. She has good report with her students from last year
and that is easier to translate online. She tries to send shoutouts and encouragements to
build relationships with students. Andrea claimed she has acquired different resources
and pedagogical practices due to her experiences teaching in different schools and
regions. Andrea has a flash drive of resources from jumping around to so many schools
and regions. Andrea gets input from students about what students like, what and what
doesn’t work and that guides her curriculum resource usage. She also noted the influence
her students have made on her curriculum composition system. Andrea is teaching fully
online this semester due to Covid-19. She is teaching 7th and 8th grade synchronously.
She noted she is up for challenges she enjoys figuring things out. She has high
expectations and wants to do things to the best of her ability. She expects the same from
her students. For the past 4 years, she has collaborated closely with her colleague on a
daily basis. This year, however, with Andrea being SDOC at home she is unable to
collaborate due to logistical issues with different formats and timing of the collaboration.
Additionally, they need to plan differently because of the differences in modality. Some
teachers are teaching extra online classes during their planning period so opportunities to
collaborate are limited to maybe an occasional phone call or email. This year the district
has limited the number of grades teachers can assign per nine weeks to 5 major and 12
minor grades. This has changed how she assigns IXL.
Andrea stressed she wanted to maintain high expectations even teaching online she has
not reduced the lessons or workload for students. She claimed she is a very organized
person and that is reflected in her planning process. Learning refers to both a process
and a product (Alexander et al., 2009) Andrea uses a matrix system to organize her
curriculum materials and long-term planning. She begins planning for the year using the
districts scope and sequence and year at a glance (aligns standards and concepts to
specific lessons in the textbook). “So, what I do is I take what I did last year, I put it
there, and as I go, I revamp it. So I’m seeing what I did last year. I’m taking that into
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consideration. If I know it didn’t work just. And then I’ll fix it to how I need. Um, so I’m
not reducing anything that I did face to face. I’m still thinking with the same curriculum
and expectations…except I don’t assign homework.” She describes herself as a prepared
person. She was told a week before school she would be teaching 8th grade for the first
time. Over the summer she took the district pacing guide (second year of implementing a
pacing guide) and took the general topics and made it into her spreadsheet. She used the
same structure for her 8th grade matrix as she has been using for her 7th grade. She also
used the Year-at-a-Glance the district provided that aligns Units, standards, the textbook,
and number of days. She wrapped her head around the standards and noted the guide
jumps to different chapters to cover topics. Each calendar day is linked to a ppt, notes,
and Interactive Notebook (not all days have an interactive notebook (INB). She built the
Notes/Textbook lesson column in a day using the district calendar and textbook to get a
basic idea of where she was going for the year. Once she had a general idea (the topic
name and textbook number she got from the district), then she took each broad topic and
asked what is the final goal, then broke it into smaller pieces for what she will teach each
day. “And that’s how I at least go my general idea of how everythings going to be
organized. The matrix calendar is divided into weeks. Her matrices are detailed and
contain links to other resources such as interactive notebooks and ppts. Andrea described
interactive notebook as a primary resource for her students. She viewed the textbook as
insufficient and felt interactive notebooks provided students with the references they
needed. She doesn’t have specific go to resources, she knows her students and tries to
match her planning to their needs. Andrea claimed these notebooks are a centerpiece of
her curriculum design. She uses google to find the easiest way to teach material. She
picked up the idea of INB when she was teaching remediation mathematics (students had
to take two classes of math) at a previous school. The INB emerged because she and her
coteacher felt the textbook was deficient. Students in this class had a negative
connotation of being in math and specifically the remediation math class. She learned that
she needed to develop lessons that were more interactive, moving around, activities, and
group work. Instead of assigning 50 problems for homework, she wanted to assess
students using shorter assignments and activities. She created her 7th grade interactive
notebook over the last 5years. “So with that philosophy from Baldwin (previous school),
I was like, okay, I just got to make sure that when they’re in my class, they’re in there,
working and learning and doing whatever they possibly can. So, with that idea I realize
that whey they learn better for them to have tactile learning.” She recorded herself doing
the interactive notebook. Andrea says they are audio, tactile, and colorful. Students have
access to the videos and create their own INB. Basically, she says this is the textbook she
has created for students. Andrea also adds previous standards (i.e. integer rules, fraction,
decimal) at the beginning as a reference. Andrea uses the same procedure as she did when
creating the matrix—taking the long-range plan, from the district topic, from the
textbook, then taking the unit itself, determining what she needs to teach kids. She goes
to TPT (free or paid) and google to select resources (i.e. foldables and graphic
organizers). Andrea tries to make connection with topics from previous years or units to
put them together for students. It is very sequential. Andrea also includes concepts
students should have prior knowledge of. She brainstorms with other teachers in the
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school to develop the concepts to include in the prior knowledge portion of the INB. She
used a variety of resources from teachers pay teachers, to worksheets she has acquired
over the years, interactive digital form pages, IXL.com, Quizizz.com, google forms,
google sheets, edpuzzle.com, flocbulary.com, boomlearning.com, and infinite prealgebra. Andrea uses templates throughout her system. She has a template for year-long
planning, lesson ppt, interactive notebooks, and assignment sheets. “Template lesson
slides. This is something that I also have every time that I come up with a new idea, I
make a slide for it. So, then I can just slide it into the daily lessons.” She has a welcome
page for each of her slides (each lesson has a slide presentation) with links to items they
will need for the day (e.g. IXL, BoomLearning, quizes). She maintains the same template
for each week and makes adjustments to add content for the new lesson. Every Monday
students get a drill that is due Friday. She is making them into a google form this
semester because it gives students quicker feedback. Andrea is using multiple choice due
to the online format because forms creates challenges when students leave spaces or
don’t enter their answers in the exact format. Andrea uses a tablet to do problems with
students in real time. For this week, she has also included a mystery puzzles that is
fillable using google sheets. This activity gives them immediate feedback helps students
know they are headed in the correct direction. She also uses a digital self-check to
provide students with feedback also obtained from TPT. She also included ChoiceBoard
(an interactive tic-tac-toe activity) provided by the district. This is a new addition to her
system due to the online format. Additionally, she uses TPT because she wants activities
that go beyond a pdf and she doesn’t have time to create them. She is willing to pay a few
dollars to save the time it would take to create them. “And that’s hands on is huge, this is
a challenge for me being all online, because I’m used to having hands on activities. I’m in
a back office in the back fieldhouse, so I’m not in the school because I need my
classroom for social distancing, but I have a huge cabinet in there of just resources
organized of materials for them for hands on activities and that’s a challenge that I’ve
found this year. Is that interaction of walking around the room getting up and moving.
Which was a huge learning help with my lower kids is not possible with at home.” SDOC
at home is schooling from home offered to students for the semester. Teachers were
responsible for communicating expectations of what synchronous learning is—a change
from the end of last semester. Students are synchronous for an 80-minute block. She has
39 students in her online classes. Classroom management is a challenge due to the lack of
proximity. Parents signed an agreement that an adult will be present while their student is
working from home. This is not always the case. She is struggling to reach all students
and get them to engage with the class.
The district adopted a new textbook this year. The district chose this textbook due to its
online curriculum even though teachers voted for Big Ideas math textbook. Andrea has
experimented using the textbook particularly the assessments. The assessments are
technology enhanced; however, she has found the form they present the questions doesn’t
match how the textbook has presented the material (open ended vs. technology enhanced)
or the formative assessments. The textbook also provides the number of days it should
take to teach a topic. Andrea says the math book they have sucks. The textbook has open-
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ended questions but does not provide the drill practice Andrea feels her students need.
She uses IXL to help with the technology enhanced. She has to modify and adjust
assessments and assignments. “In the book, California Rivers and Streams, Jeffrey Mount

(1995) described the nature of rivers, chronicled the pro- cesses contributing to their birth and
development, and ana- lyzed the dynamic and reciprocal relation between the ever- moving
and transforming river and its surrounding environs.” (Alexander et al., 2009). She is also

able to check student progress, chat with them, and assign different skills.
Interview 2 (10/08/20)
Methodology
In between interviews, I looked over curriculum resources Andrea had provided to
familiarize myself with different structures and resources in her system. I also wrote
analytic memos from the first interview and wrote potential questions to ask. I pulled
ideas for potential questions from the interview protocol, my experience conducting a
lesson walk through with another participant, and our first conversation. I also created a
rough draft sketchnote of her curriculum composition system. My goal for this interview
was to create a space for her to walk me through her planning process and to ask
clarifying questions and wonderings. The screen sharing feature was used to allow her to
demonstrate her resources and how she was pulling resources from different locations on
her computer and cloud. The interview lasted 1.5hrs. About a half hour longer than
anticipated. Much of the beginning was used setting up the context surrounding the
lesson she was building.

Summary Interview 2 (10/08/20)
I am still overwhelmed by the complexity, connectivity, and depth of Andrea’s
curriculum system. In a word it is intimidating. She is gracious and takes time to explain
and demonstrate her curriculum resources. This is a brand-new unit. She actually started
for planning for the next week the day before, however, she still needs to plan Thursday
and Friday—what she will demonstrate today. Andrea explained she goes big to small.
She gets the big general picture. She begins with the long-range plan provided by the
district. Meaning she thinks in terms of the unit and breaks the content into specific
topics. “So when it came to me looking, I looked at our state, our pacing guide, I looked
at their spreadsheet [Year at a Glance], I looked at how they wanted it organized. I use
that as topic guideline…So, I looked at the general standards of what they have for us and
got my mind wrapped around how to teach this and then they have it aligned with the
models in the textbook. Now if you notice the number system and exponents, it’s
jumping different chapters. She plans backwards and then she goes forwards and she just
reuses the same slides from the day before and information from her templates. Andrea
uses PearDeck to her basic slides to make them interactive. She was using popsicle sticks
and taking photos to share answers. PearDeck has increased the participation because
students can more easily respond and receive individual feedback from Andrea. Andrea is
able to see student work and give instant feedback. PearDeck changes the functionality.
Arranging different components together to create a different functionality. Interactive
complexity (Alexander et al., 2009). She also screenshots pdfs to add them into her
slides. Every new slide she copies over from a template. She has also created review
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game slides for every nine weeks and pulls activities from them into her lesson plan for
Fridays. These have been compiled over five years (she has also pushed these out to the
district). Andrea occasionally borrows review games from her 7th grade curriculum
system and uses them for 8th grade. She has a math workshop (i.e. stations) template.
Andrea used the template to insert new activities for students to rotate through as they
progress through the 80-minute block. She assigned students to groups and they have 15
minutes for each activity. One group is meeting with Andrea for the INB at a time.
Andrea copies and pastes material into each activity (i.e. links for IXL). Andrea also
writes initial ideas in the slide and then makes adjustments as she continues building
content. For example, when building her exit ticket she phrased and an initial question
and upon rereading it she rephrased it to change the functionality. She also stated she will
probably adjust it again this is just a placeholder for the general idea I want. She often
bounces in between slides and then will return to add additional content or to make a new
mutation of the slide. This is demonstrated in her building of the stations slide. Andrea
generated a spreadsheet breaking it down into a timeline and topics based on the district
plan. From the textbook she got the topic. She ensures the district pacing guide, her
matrix, and the textbook are all aligned. The textbook named the topic Understand and
Graph Functions and it said it should take 3 days. From that general idea she thought
about what needed to be taught—looking at the end goal (i.e. the textbook assessment).
Then, looking at the pacing guide she separated it out into different topics for each day.
Andrea likes to make connections with other content from the class and to their previous
knowledge. She adjusted her plans because Friday is an e-learning day and the district
has specific guidelines. “Mount’s description of the in- terplay between the river and
the landscape in river systems seems to echo many aspects of the ever-changing
interactions among learner characteristics, what is to be learned, the context and
situations in which learning occurs, and the always present countenance of time.”
(Alexander et al., 2009).

Andrea always plans her Friday to include an assessment. Once she knows what her
Friday expectation is, she plans backwards from there filling in learning activities that
will allow her students to be successful on the review or assessment at the end of the
week. She uses this design structure when planning for a course she has never taught.
Andrea says sometimes she veers away from this when planning 7th grade because she
already knows where she is going. She also gives formative assessments from the week
and grades activities and homework. Andrea uses a slide presentation template as she
plans inserting new activities and deleting material she will not use for this week. (9:25
interview 2). For the week she was planning Andrea had Core Bites (Review activities)
as components of the lesson for Monday, Tuesday, Wednesday. Andrea explains the
same idea of her curriculum system, however, there are nuances because she is using it
for a different functionality. “Deleuze’s multiple accretion through encounter, his
nonmethodical rigor of the intuitions of problems and concepts, is shown in turn by the
manner in which his philosophy grows and acquires a coherence of its own…It proceeds
by continuous variation of concepts and problems, constantly going back to an earlier
point to insert it in a new sequence, and spreads like a rhizome rather than branching out
from roots or building up from foundations” (Rajchman, 2000, pp.24)
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But of course it has all turned out to be much more complicated than that. Although Deleuze
says he is interested in philosophy as a system, he also says he thinks of his own system as
being “heterogenetic,” that is, it is itself a genesis of the heterogeneous, the production of the
new, the production of difference. What this means is that Deleuze’s own system modifies
itself over the course of its development. (Smith, 2010)
but the concept was transformed because it was related to a new problem, the problem of
surfaces. (Smith, 2010)
There is a kind of ‘becoming’ of the concept, which is marked by its own internal variations,
depending on the problematic it is responding to. (Smith, 2010)
All this has indeed changed my understanding of how to approach Deleuze, since his “system”
is in a perpetual state of becoming, and his concepts are all marked by internal mutations and
variations–which makes it very difficult to “plot out” the system, as it were. (Smith, 2010) The
IXL breaks down concepts for the week into bits.

She plans using a calendar structure. She developed this from her time at a previous
school collaborating with science teachers in her department. She has a folder for every
day and groups them by month. Additionally, although she still has physical folders much
of her curriculum system is organized on google drive. This allows her to create links,
use templates, copy and paste components from one place to the next efficiently. Andrea
said it is difficult for her to plan a specific day because she needs to know how all the
pieces will fit together. She likes to have a broad idea and fit in the bits and pieces. “I am
such a big ideas to small bits and pieces…I at least know where I am going and what I
need to review.” Andrea plans out the week using google slides. Each week she starts
with a template and inserts new material into her existing structure. She maintains the
structure for each week making adjustment to insert content. Additionally, she iterates
content (e.g. Blast from the Past) from earlier in the week or the year throughout her
weekly plans. When planning lessons she builds them with the 80-minute block in mind
also allowing time for transitioning between applications. As she plans the lesson she
stops a few times to gauge how long each activity will take in respect to the 80-minute
block. “So now you know that I bounce back and forth. I literally have to have all the
slides up and then my brain goes back and forth. I’m teaching this here. I might need to
review this here. So on and so forth.” Each day students get an agenda for the day.
Andrea uses › a google add-on purchased by the district which allows slides to become
interactive for students. It can be done synchronously or asynchronously but when she
changes the slide on her screen it changes the students as well. Using PearDeck Andrea
can also see each students screen and formatively assess students work. She begins with a
template slide from PearDeck—a graph—and added other components, a table and
graphing organizer she created using google slides. When building each day she
estimates the time it will take students to complete each task and adjusts to fill an 80minute block. She also allots transition time for students to log into different programs
ect. Most of the nitty gritty of the lesson occurs when she creates the INB with the
students or it is later present to later classes as a video. Most of the knowledge for the day
is presented in the INB. Andrea re-iterated the centrality of the interactive notebook to
her curriculum system. At the beginning of the year she helps students set up their
notebook and includes concepts from previous years (e.g. calculator diagram and integer
rules) for them to use as a resource throughout the year. Andrea addresses the notebook
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rules, the purpose of it, the syllabus, and standards. The first 10 pages is all review.
Diagrams are color coordinated and visually display concepts. Every INB is accompanied
by a video. “I go to the Internet and I do a lot of Googling and I’m like, what in the
world, how could I teach this easily?” Her teaching philosophy of not expected students
to work on mathematics outside of her classroom and providing them with hands on
activities and different ways of engaging in mathematics sprang from her work teaching
remedial mathematics courses at her first school. She has developed her resources for the
interactive notebook over the past five years and makes adjustments elements are unclear
or she finds another resource that is more effective. “Just as one cannot begin to
understand the true nature of a river system without un- derstanding the continual
interactions of all its elements at a time and over time, one cannot begin to
understand the true nature of human learning without embracing its interactional
complexity.” (Alexander et al., 2009) Andrea references pages in the INB for students

to look at when they are working on a different topic that integrates content from
something previously discussed. Sometimes she uses INB videos from 7th grade for her
8th grade students. For this week, she is live recording her INB with students and posting
the video for her other classes and absent students. She builds content with students
adding side notes as students ask questions. Additionally, if students struggle on an
assessment Andrea takes time to go back and add additional notes or examples into the
INB—she got this idea when searching INB ideas online. Andrea uses the same process
for planning the INB pacing guide, textbook, … then she realizes she needs to break it
down into the week. Learning refers to both a process and a product (Alexander et al.,
2009) She google searches how to teach this on that and looks at different resources on
they put things together. She monitors student progress and questions and adjust the INB
sometimes adding addition videos, notes, or color coding. Then she writes out the smaller
topics (e.g. Coordinate Graphing, In/Out, Ordered Pairs, Mapping, Relationships-Table,
Mapping Graph, Funcitons-Table, Function vs. Not a Function, Graphing Relationships
and Functions Quiz. Then she google searches again for each smaller topic and googles
free foldables. If she doesn’t find anything she likes she goes to TPT. She has spent $300
purchasing foldables and other resources online. She scans the foldables into google
drive. She has multiple tabs open and three computer screens to jump back and forth
between components. Andrea also is able to plan while students are watching he
prerecorded videos. Andrea has a digit copy (she scrolls through at 36 minute of
Interview 2) of every INB foldable or students can pick up a hard copy from the school.
Next year she expects to revamp a lot of her 8th grade pages because it is a work in
progress. It took her 5 years to build the 7th grade INB and she is still constantly
remaking and revamping pages and components. Each year she updates the INB. She is
very visual. She makes adjustments based on how students do on the assessment and she
is always trying to elucidate concepts or better organization. For example, (41:45
interview 2). she will swamp out one foldable for one she uses with 7th grade because it
better describes the why. Her students need the why are we doing this why does this
work. The other foldable also drew on previous knowledge and foreshadowed the next
topic of inequalities. She is always trying to draw connections from previous knowledge
to current content (e.g. connections between equations and functions). The INB takes
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concepts into the bits and pieces—she likes IXL because it does the same thing breaking
concepts into bits and pieces (e.g. distributive property without combining like terms and
then with combining like terms).
She has a philosophy that she only expects students to work on math while they are in
class. Andrea know her students have a lot of outside factors influencing them outside of
class time. Additionally, she has had students miss class due to unpaid internet bills.
Andrea also expressed a creation of curriculum in the moment with students. “These
levels are formed from the interplay of various factors implicated in the learning
process” (Alexander et al., 2009)

She adds content, answers questions, and provides additional examples depending on
student responses. Often these student responses are incorporated into the system for the
next year. Andrea continues looking for ways to keep students engaged online. She uses
PearDeck to do an informal check with students. Andrea uses student feedback to make
adjustments. She may make another video or record another explanation.She feels she has
lost her personalization teaching online. In an effort to add in her personality she uses
bitmojis. Andrea claims the more visuals you can have the better. She uses screenshots
and bitmojis to add visuals to each slide. She also includes a welcome slide for each of
her lessons to help create a more personalized learning environment.
Andrea uses read and respond to integrate reading into the mathematics classroom. An
article she found a few years that describes the impact memorizing basic mathematics
facts have on their development. Andrea uses IXL a lot this is something she has used at
the other schools she has worked at. She likes IXL because it breaks topics down into bits
and pieces and helps students build. Andrea spirals in materials covered earlier in the
year into each weeks’ plans. Andrea uses a template slide for everything she does. “A lot
of this I have the same format I just tweak things a little bit.” Each Monday the first 20
minutes are a drill. For this Monday, she used infinite Algebra to generate a worksheet
which is linked to the google presentation for the week. This software is like a test
bank—she can adjust the level of difficulty, include rational or negative numbers, and
change the format of the response. Being online has changed the format of these drills to
multiple choice for the purposes of feedback. She is not a teacher that teachers for
mastery. Rather, what is required, and what we seek to accomplish here, is a mapping of what we see as
criterial dimensions of learning and a description of the complex interactions among the dimensions that
form the basis of a learning system. Not only does the metaphor of a river system bring to light the concept
of complex interactions as it relates to learning, but it also allows us to envision the dynamic nature of
learning, which like the river system is in continual flux. (Alexander et al. 2009). Her philosophy is to

spiral in materials (using Core Bites, IXL, and Drills) and students will pick it up as the
year progresses. Anything taught previously in the year could appear on any quiz or
assignment. “This phenomenon occurs in part because of the recursive and iterative
nature of learning; processes result in products that in turn influence subsequent
processes” (Alexander et al., 2009).

Andrea uses EdPuzzle (a subscription was purchased by the school). Edpuzzle is one of
her favorite resources because you can search videos from Khan Academy, YouTube,
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EdPuzzle, or create your own video. Andrea says this platform helps create the piece of
stopping a video and having a discussion similar to if you were in the classroom and
stopping the video to ask your students’ questions. EdPuzzle allows you to stop the video
at different spots and ask questions or provide notes to students. You can even use
existing videos and insert your own questions or modify existing questions. This help
with engagement and students cannot play the video unless it is in an open tab (they
cannot close the tab and play the video). Edpuzzle provides a list of students who have
participated and how they have answered questions.
Andrea tries to attend technology conferences over math conferences to see how she can
pull in new tools into her math classroom. She went to a Padlet conference and has
incorporated it into her curriculum repitoir. She uses Padlet to help students with
vocabulary. Students are presented with vocabulary prompts they can respond to.
Students can search the web, link their answers to a website, and type responses. She has
a library of Padlet activities (e.g. What are Inequalities, Geometry: Angle Vocab, Integer
Rules) for different units. Students can see other students responses and build off each
other’s knowledge to write their own examples. Her lesson also included teacher created
materials such as the Real Number Matrix.
For this week’s vocabulary, she has created a table with terms and definitions. The
definitions are linked to websites with examples. She is pulling in these vocabulary tables
from Monday and Tuesday.
How does her structure align to her philosophy? The bits and pieces and breaking things
big to small shows up in different ways across her curriculum system. There is a kind of

‘becoming’ of the concept, which is marked by its own internal variations, depending on the
problematic it is responding to. (Smith, 2010)
All this has indeed changed my understanding of how to approach Deleuze, since his “system”
is in a perpetual state of becoming, and his concepts are all marked by internal mutations and
variations–which makes it very difficult to “plot out” the system, as it were. (Smith, 2010)

“I would actually like to know how other people plan. Maybe I could simplify it down…This
seems to work for me. It does not work for everybody else. They get overwhelmed.” (Smith,
2010)
She got the whole collaboration thing from teaching science at a previous school. She has a
basket with files numbered 1-31. When teaching face to face planning long-term and when
something was on her mind she would plan her month out with copies or activities. If she
needed to move content, she just moved it up to the next day. She uses the calendar format.
This made it easy to help students her were absent. She fills her files up as she goes.
“Not all students learn the same way. So I try my best to give them multiple opportunities to
learn things in a different formats.”

Interview 3
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Methodology Memo (10/14/20)
The third and final interview centered around the building of a single lesson plan. Andrea
walked me through her process sharing her screen and offering insights into her choices.
The interview lasted 1hr 30minutes. Additionally, I asked for her feedback on the
sketchnotes. She really seemed to appreciate the drawings and provided a space for us to
talk through things she valued. Through our discussion she reiterated the change in
technology and how it supports the way she interacts, builds, and stores lesson. change is
invariably systemic. In effect, just as a river sculpts aspects of the landscape, even
as aspects of the landscape shape the river, change that happens in the learner, be
it dramatic or imperceptible, or immediate or gradual, exerts a reciprocal effect on
the learner’s surroundings. (Alexander, et al. 2009)

She also described her perfectionism and the need to constantly improve to deliver the
best learning experiences for students. We talked about adding formative assessments to
the drawing. Andrea uses the formative assessments to adjust and modify her lesson.
Andrea also detailed how she tries to only plan and work on math at school to allow
balance in her life. This was a productive tool to have conversations and engage in the
process in a very accessible way.
Summary Interview 3 (10/14/20)
I feel like we have really developed strong report in our time working together and it was
just a really enjoyable process. I feel privileged to be welcomed into her planning space
and curriculum system. To create a better work-life balance she does not do any planning
at home. In the past, she over stressed and overworked herself to the point of panic
attacks. She has learned to create better boundaries. She has a time check to ensure she
completes the task in a workable amount of time because she is a perfectionist. “The art
of teaching is learning how to adjust to help your students.” Working from home during
the pandemic stressed her out because she lost the boundaries. She uninstalled school
email and other applications from her phone. Everything she does is digital and in google
drive. She can access anything from anywhere. She became a teacher to give a positive
experience in mathematics. “You will see me planning all five days simultaneously with
just putting bits and pieces and putting it all together. Just because it is digitally and it all
needs to be in the slides.” She began by looking at her planning matrix and then created a
google slide presentation for the week. She needed to create the assignment sheet, slides,
and IXL for the week. She also says that even though she plans it a certain way, she also
goes back and makes adjustments as needed. She does not build plans on paper, rather
she builds as she is thinking and adds components into her existing templates. “What is
the point of me writing this down if I can just do it as I’m going through it.” She sees
lesson planning as doing. Andrea claims once she gets the first lesson for the week
figured out. “This phenomenon occurs in part because of the recursive and iterative
nature of learning; processes result in products that in turn influence subsequent
processes” (Alexander et al., 2009). What she is doing for the week, IXL, the folder,

and the last missing piece is the assignment sheet. She uses a copy of the assignment
sheet from last week to create the current weeks assignment sheet. “It usually takes me a
day to plan for the week and then as I teach, I’m constantly modifying, monitoring and
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adjusting.” She always knows she can teach better. Even if one student does not grasp the
concept she wants to adjust. She uses student responses from PearDeck to monitor and
adjust so she can change the next day if she needs to. Andrea also leaves notes in her
slides presentation to fill in additional content later. She also keeps her slide presentations
up on a screen while she is teaching so she can add components as she thinks of them.
She will tweak even in the middle of a lesson. For example, she can add a PearDeck
during a lesson if she wants them to ask a question. Responding to her environment
(reciprocally transformed). You have to have a plan but you have to make sure you can
adjust if needed. It depends on the needs of the students. Additionally, Andrea is building
the matrix and slide presentation simultaneously bouncing back and forth. Adding
components to one (i.e. the matrix or slide presentation) often influenced the other (i.e.
reciprocally transformed through the interactions of its constituent parts (Alexander, et al.
(2009). Then she is building a lesson she has bookmarks to resources she frequently uses
(e.g. ed puzzles, google slides, quizzes, button generator. This allows her to go quickly in
and out of different things. Andrea also records notes in her rocketbook (erasable pen and
notebook that using an app converts to a pdf and ads it to her google doc folder) for
additional items she needs to go back and solidify in her lesson. She also takes notes to
help her create the assignment sheet for the week. Additionally, Andrea often returns
back to the matrix to grab components (e.g. assignment pages, topics, INB)—some of
these are from previous weeks some are from the current week. We began the interview
by walking through a lesson she is currently planning on functions. Andrea plans by the
week according to the district pacing guide. Andrea frequently referred back to last
week’s lesson to copy content into this week’s lesson. For example, she used the same
vocabulary slide with links into this week’s lesson. The topic for the week is interpreting
functions. She began by referencing the school’s textbook for the “I can statement” and
checking with the state standard. She turns the I can statements into the topic description
for the days slide presentation. This content is new for her students. Andrea also used the
teacher textbook to get a more detailed look at the topic. Andrea also looked back at the
content she taught last week with functions to look for ways to make connections from
last week’s work with mapping and representing functions. Andrea described the
misalignment of the textbook and the district pacing guide. For example, the topic of
comparing functions the textbook assumes students know slope, however, the district
pacing guide teaches slope after comparing functions. She then used her year-long
spreadsheet in google docs to access next week. There was already a blank template of
slides (She refers to them as skeletons or shells) she pulled up and began building from
the template. Andrea organizes her slide presentations in google drive labeling each one
by the week number and topic. She links the folder for the week (containing slide shows
for each day) to the matrix. She claims this helps her see connections. She organizes by
labeling grade, week, day of week. Andrea stated the need for consistency and repetition
with math so students know what to expect. Mondays she does a drill unless the schedule
is altered with a day off or when the counselor comes into the class. Drills are something
she has added to her curriculum system since arriving at Wayandotte Middle School. “It
helps you identify your weaknesses and reteach if necessary.” Andrea planned this drill
while she was working on her seventh-grade drill and is able to just drag it in place for
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Mondays work. Some materials in the template slide she does not use for every lesson or
week so she removes them from the slide presentation. For example, this week she is not
assigning an IXL Diagnostic or math workshop. On the student Resource Center she
updates the agenda, weekly topics, and standards for the week. Andrea links the state
standards and describes the need to interpret the standards to ensure she has captured
what her students need to know. Although, she introduces some surprises she likes to rely
on structure and consistency. She goes back to previous week plans to pull material and
maintain structures. For example, she copy and pasted a student survey slide from a
previous week, How was the Diagnostic Arena?. She then modified to the question to did
you complete Drill #5? She added the PearDeck extension so students could interact with
the slides and post their feedback to the question. This can be seen again in the Exit
Ticket slide Andrea added PearDeck to change the functionality. change is invariably
systemic. In effect, just as a river sculpts aspects of the landscape, even as aspects
of the landscape shape the river, change that happens in the learner, be it dramatic
or imperceptible, or immediate or gradual, exerts a reciprocal effect on the learner’s
surroundings. (Alexander, et al. 2009)

The extension, PearDeck, allows students to respond to the questions and enables her to
view and share student responses. This provides a space for students to learn form their
peers in an online setting. She also uses PearDeck to take attendance (it shows who is
logged in) and helps keep them responsible for engaging. Once in the slide show for the
week, she began inserting information such as the learning objective, IXL activity, Skill
#5 (a spiral worksheet). She plans all of the IXLs for the entire unit. She inserts a
screenshot from the assignment sheet into the slide presentation. She also copy and pastes
the IXL assignment sheet from previous week (week 7) in the matrix and copies it to
week 8. The INB is a central component in her design. Andrea also integrates PearDeck
(she keeps the extension open so she can easily integrate PearDeck) into her slides so
students can interact with the slides. Andrea also built an assignment sheet so students
can keep track of assigned activities for the week. Some activities were linked. In
Andrea’s lesson plan, she tries to provide opportunities for students to engage with
PearDeck. Again, she tries to provide space for formative assessment and student
interaction. In addition to building a lesson through slides, she tries to imbed videos. To
do this she looks for EdPuzzles. She can edit these to change the type of questions asked,
to voiceover the video, or to add additional questions. When searching for edPuzzles she
considers time, graphics, and clarity. The edPuzzle she chose for this lesson she liked
because it provided several examples and reiterated concepts. She did not like the openended questions because it takes too long to give students feedback. Andrea modifies
them so they are multiple choice. Andrea likes the feature of EdPuzzle because it makes a
copy for her and she can put her own voice on the video, cut the video, and change
questions. She screenshots the video to use as a visual in her slide and links it to
edpuzzle. She used to play videos in class and stop them to ask questions, however, this
format stops the video for you and allows each student to respond on the computer. She
has used edPuzzle prior to going fully online, however, how she uses them has changed.
She uses BoonLearning for when she is doing stations because it is flashcards and
immediate feedback. “How quick can I get information back from students?” My
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students know where they are without having to wait. Andrea believes by using these
types of videos students are more engaged. “The time you are on a computer creating a
lesson is extremely exponential doing everything digital…I have to do a lot of front-end
planning.” She has been prerecording INBs, however, recently she decided to teach them
live to her first block to save time. She doesn’t give them the topic on the slide to
encourage them to watch the video/or live session. “And as I’m teaching, students have
questions and I can address that question in the video and do side examples that are all
recorded.” The she uploads the videos for her next two blocks. She also adds side videos
to capture additional content not addressed in the live video recording. At the beginning
of the year, she had to look at the long-range plan then by quarter then getting the
connection of the foldables and what she wants to teach and look at the general idea for
the whole quarter and the foldables ready to be sent to them ahead of time. Then she can
micro plan. She has planned all the foldables out for students to pick up for the entire
quarter. Then she plans in the details. She also includes space to add extra information
and address student questions. She monitors and adjusts as she is live teaching. Students
need to watch and respond to the video.
Transition times bouncing back and forth between applications. Andrea has tried to
streamline the process but some students take longer than she would like. IXL, quizzes,
edPuzzle, and PearDeck allow her to track students’ progress and see if they are engaged.
“What do I need to put into the lesson to give them that aha moment like I had
yesterday?” Andrea looks for aha moments from students when they connect previous
content to their current work. For example, a student saw the connection between an
input output table and solving an equation.
“What’s the big idea? How am I going to fit in?”
“involves the continual interplay of multiple dimensions at any point or under any
circumstance.” (Alexander et al., 2009)

Interview 3 @23 minutes Andrea demonstrates her google drive system
Andrea also develops lessons around what students have mastered and concepts they
have struggled with. For example, she noticed students are struggling to combine like
terms and with scientific notation so she incorporated it into her drill.
Grab quote from 38:33 in interview 3
Grab quote from 53:00 in interview 3
Grab quote form 56:20 in interview 3
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Summary Memo
Andrea’s curriculum composition system is a dynamic system continuously and
reciprocally transformed through the interactions of its constituent parts. Changes to the
context of the teaching environment create changes in instruction and curriculum design.
Additionally, adaptations to her curriculum system change the teaching environment (e.g.
PearDeck). COVID has prompted Andrea’s district to offer fully online classes for
students. Andrea has been an elevator teacher (i.e. attending technology conferences and
teaching staff development) and was selected to teach 7th and 8th grade mathematics fully
online to students. She teaches 80-minute synchronous blocks to classes of 39 students.
Some challenges she faces are engaging students in an online environment and
monitoring students mathematical processes. Andrea has also missed the collaboration
with colleagues she is used to.
Andrea’s system has developed over 13 years of teaching and her experience teaching in
different school districts is evident in her curriculum system. She uses a matrix system to
organize curriculum planning for long-term, unit, and lesson planning. Andrea’s matrix is
comprised of hyperlinks to slide presentations, IXL’s, and assignment sheets.
Additionally, she uses templates to easily maintain structures throughout her system and
easily add content, copy and paste components from one activity or lesson to another, and
to provide students with links to access various resources throughout lessons.
Andrea begins year-long planning with the district scope and sequence and curriculum
map and converting into her curriculum matrix. She uses the pacing guide to determine
the number of days for each unit and breaks it into days per topic. Andrea basis her
curriculum system around a calendar structure. She routinely maintains the same
activities for each day of the week (e.g. Monday Drills and Friday assessments/review).
Andrea designs lessons a week at a time and views the lessons as connected for the entire
week. Once she has planned Monday, she feels like she can add in other details.
Andrea uses her templates as a starting structure for lesson plans. She often writes initial
ideas in the slide and then makes adjustments as she continues building content for the
week. Andrea demonstrated a rhizome structure in her curriculum system. She uses a
calendar like structure to build her curriculum system. Andrea constantly makes
adjustments and mutations as she works through planning. She continues returning to the
same structure but makes modifications to adjust the functionality. For example, she
builds her lesson plans weekly using the topics outlined in the matrix, however, she
modifies the topics and structure to fit the weekly design. Andrea uses google slides to
build her lessons and hyperlinks them back to her matrix as she pulls the activity, pacing,
and topic form the matrix. This structure is also exhibited in the weekly assignment sheet
provided to students to keep track of weekly activities. So although Andrea returns to the
central structure of her plan the matrix each time she generates a slight variation.
Appendix

323

Topic Name
Textbook/Notes were derived from the textbook

Choice Board
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Slide Presentation Template (8th grade 7.5)

Infinite Algebra Worksheet
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INB (Planning)
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Created from district pacing guide and Year at a glance.
PearDeck

Building a PearDeck Slide
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Teacher Created Worksheet

Google Drive Organization

328

Student Resource Center

Student Survey Slide

329

PearDeck informal student check

EdPuzzles

330

Screenshot from Assignment sheet into Slide Presentation

IXL Skil sheet copy & paste into matrix

331

Notes in google presentation

Adding PearDeck to change Functionality
Assignment Sheet (modified from week before)

332

YearataGlance

333

District Pacing Guide

334

Sketchnote

Cathy’s Memos

Methodology Memo (10/14)
Cathy did not send her scketches prior to the interview, however, this provided a unique
space for her to tell her story of curriculum. The interview lasted approximately 50
minutes. Prior to the interview, I read over the interview protocol to be mindful of the
types of questions I may want to integrate. I asked questions about her background and
the school she is working at. I also asked her to describe her curriculum system and the
types of resources she was using. The focus of this interview was on her year-long and
unit planning.
Interview Memo (10/14)
Formerly a CPA, she acquired her teaching licensure and has been teaching middle
school math and science over the past 14 years(this is her 14th year). She was certified
through the certified STEM Academy of Georgia She has taught 6th, 7th, and 8th grade and
math and science. She has also been an academic coach for science. The school she
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works at is often selected as school choice for students coming out of Section 8 housing.
The school is in an affluent area; however, the student population is mostly composed of
students from low-socioeconomic backgrounds. Most of the affluent students living near
the school attend private schools in the area. Cathy described the student population as
diverse. She prefers teaching at a school with a diverse population. Additionally, the
students are dealing with situations outside of the classroom (e.g. babysitting younger
siblings where they can’t come to school). The school has about 650 students over three
grades. The school has a diverse student population. The administration at the school is
starting their 2nd year. This year Cathy is teaching 6th grade math and science. She has
CWC and gifted classes. The school only has two desktop computer labs for students to
use. They are not a 1 to 1 school. They have one computer for every 30 students.
Working with middle school students is where her passion lies. She enjoys teaching
students that are still maturing and are fun to be around. Cathy claims the district has a
good online platform for students to access grades, academic content, and submit
assignments. The school has purchased a wide range of digital resources.
-[assemblages] wholes characterized by relations of exteriority. These relations
imply, first of all, that a component part of an assemblage may be detached from
it and plugged into a different assemblage in which its interactions are different.
In other words, the exteriority of relations implies a certain autonomy for the
terms they relate, or as Deleuze puts it, it implies that ‘a relation may change
without the terms changing’. (Delanda, 2006, p. 11)
To plan for the year Cathy begins with the district pacing guide—it breaks the curriculum
down by standard and provides an appropriate time frame. She uses the curriculum map
to plan week to week. She uses a matrix to plan her weekly lessons. When she began
teaching, she used to progress closely to how the curriculum guide is mapped out and
plan two or three months out. Now, however, she says the students she teaches are
different. Now she plans week to week. Cathy says outside factors such as students
missing school for babysitting and things going on in society that prevent students from
moving forward. It takes longer to get through material. Cathy says she is about three
weeks behind the pacing guide. She can’t move on until students grasp a concept.
Additionally, giving student assessments takes multiple days especially with her student
receiving special services.
She does not plan by unit, Cathy is also the coordinator for her school collaborating with
other teachers to ensure quality instruction. Although the district offers a digital textbook,
it only comes with partial access and no print component. It presents challenges for
students to log on and complete work. This drives Cathy to select other resources. Cathy
uses the standard/learning target from her district site and also looks at the Georgia
Standards. Additionally, she pulls vocabulary from the Georgia Standards—the standards
have more rigourous vocabulary than the parent letter. The parent letter also plays a
significant role in what she teaches. She uses online resources (e.g. nearpod, classkick,
edpuzzle, monster quiz, seesaw, and other online resources) and pulls components to
create a cohesive lesson. For review and remediation she uses USATestprep, Legends of
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Learning, and Prodigy. This can be seen in her schematic drawing. Cathy views the
textbook is not usable for her situation. Although the district has a quality platform for
teachers and students to submit assignments, view grades, ect, they provide very limited
resources particularly digital resources. Each teacher has a laptop, and the school has two
desktop computer labs, but every student does not have a device. The school does not
have enough computers for their students particularly for Covid19. The district broke
down laptop carts and gave computers to students who didn’t have devices, however,
there are still a few students without access to online learning for various reasons.
Additionally, this means when students are at school they do not necessarily have access
to a device. Students without internet access were given packets, however, Cathy doesn’t
feel this is effective for students. The creation of concepts for Deleuze is always linked to a
problem. In Leibnizian terms, the problematic is the sufficient reason for the creation of
concepts. Put crudely, you create new concepts because the old concepts have been
problematized in some way. (Smith, 2010)

Cathy’s teaching environment has been affected by COVID19. She feels she is not able
to reach a lot of students online. They are disengaged. Additionally, students who are
working from home may not have support and are left home alone. She began the year
teaching fully online but is transitioning to teaching students in-person and online
synchronously. Students and their parents chose whether to remain virtual or come to
school. This presents many challenges in terms of providing online students with
engaging activities, ensuring they can view and hear what’s happening in the classroom,
monitoring students online and in person at the same time and the additionally planning
time involved. Teaching in an environment with students in person and online has
influenced how she presents information and interacts with students. “Things that we’ve
been doing and we’ve gotten to work online. It’s not going to work that same way when
you have half of the kids in the classroom and half of them online”. On Wednesdays,
Cathy meets with individual students as they have questions and does not teach new
lessons for the day—district scheduled. Cathy has spent over 2,000 dollars of her own
money to ensure her students have access to the resources she believes they need. She
does have access to forms but it is not great for mathematic text. The district also has
access to remediation and basic skills. If it’s not multiple choice, it does not accurately
grade student responses. She stressed the need for resources that allowed interaction and
feedback for students. Cathy also uses flipgrid to have students present their
mathematical thinking. Cathy uses flipgrid a lot to provide students with different
opportunities. It also provides a platform for students to interact with their peer. She tries
to provide students with different types of activities to engage with mathematics. She
creates a lot of the resources she uses in class. Cathy stressed this helped keep students
engage. She begins the year using the district pacing guide; however, she knows she will
not follow the timeline. Cathy takes her pacing ques from students and doesn’t move on
until they are ready. She doesn’t plan in terms of units, but rather she plans week by
week. Cathy has enough experience teaching the same grade level and content she knows
what’s in the unit and where she’s supposed to go. So she follows the plan by the
standard. “I know this is the standard I need here. I know this is the standard I need here,
but I also know if I don’t drop back and get this standard they need here.
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“Why did I assume that curriculum was simply the lesson plans, textbooks,
curriculum maps, and scope and sequence charts provided by my school district and
the publishing companies?” Slattery
P. 52 Tyler’s Rationale/ Postmodernism
Our accountability must be to human persons and not to tests and measures. Slatter
p. 56
The curriculum is the interpretation of lived experiences.

They won’t be able to get this one. She looks at the standards and knows where she needs
to go. She considers prior knowledge and the mathematical content she is teaching and
then decides what the best path forward is. She also described planning as a moving
target. Additionally, she begins planning considering her students prior knowledge. She
continually changes her plans and rarely ends the week with what she initially planned.
For example, this week they are beginning to look at division of fractions. So, she takes
what they know about multiplication of fractions and uses that to build her lessons for the
week. She articulated a very flexible and fluid system. Are they ready to move on? Cathy
also acknowledges there are times she can push forward even if they have not mastered
the content. She plans for the week but adjusts. Cathy also repeated several times that she
is behind the districts pacing suggestions. Cathy also says requirements like No Child left
behind and assessments influence her pace. She doesn’t feel like she can move on unless
students have mastered the content. The district requires grades to be assigned based on
using data not participation. This policy pushes on how Cathy teaches and designs her
weekly plan—she tries to have at least one assignment or assessment per week that
provides a data grade. They need to have one grade per week using county assessments,
USA Test Prep, or a created assessment to determine their level of mastery. The grade is
not padded with a bunch of participation points. This influences her curriculum system
and forces her to do assessments on Friday to be able to provide students with grades. It
has also changed her planning because now she know which students she needs to
mediate. Cathy believes this helps her know where each student is and if they need
mediation or are ready to move on. The unit she is currently working with is multiplying
and dividing fractions. Cathy says students are struggling to understand this topic. She
starts planning the week looking at the standard. “Once she is in the room with students,
it all [lesson plan and learning activities] changes.”
She does plan with other math teachers, however, she takes notes and then makes
adjustments based on the needs of her classroom. This week Cathy is teaching all online
synchronous classes. Next week students will be coming to school. She will see half of
her students at a time. Cathy’s main focus for this week is figuring out how to teach in a
hybrid environment. How can she take things that are working in a virtual environment
and make them work when half of her students are in class and half remain at home
online? The change of environment is pushing in on her curriculum system forcing her to
make changes. She is worried resources she has been using will not work in this new
format. She does not have devices for students who will physically be in her classroom
and will be unable to use the same resources she has been using to teach virtually. She
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has been using Classkick (maybe nearpod check) frequently for her online classes
because it provides a platform to interact with students. She can put a problem into the
slide and students will respond. If they do not answer correctly, it has them watch a video
before they move. It is similar to powerpoint slides, but students can manipulate the slide,
Cathy can add to the slide in real time, and she is able to see what students are writing on
their screens. She can create it on her own and there are also some premade ones too.
Creating her own questions and components for lessons is a big part of Cathy’s system.
Cathy can even engage with students and add notes and questions to specific students on
the slide they are working on. It’s almost as good as having a normal class, however, it is
still difficult to get all students to do the activity. She can also track students’ progress.
The teacher and students can work simultaneously on the platform. When planning Cathy
does not use lessons from last year. “Kids have changed they don't respond to the same
thing even 5 years ago. These kids today do not respond to the same. So, the difference in
what I could do, and what I now, no comparison, no comparison. Our kids are so virtual
even and that's before.” Cathy doesn’t feel like she can teach things the way she used to.
Kids are so virtual now even before COVID. Activities and resources she has used in the
past simply do not work. She emphasizes a need to do things differently to meet the
needs of students. Cathy also reiterated how different her instruction will look when
students are back in the classroom. She also uses EDPuzzel for students in kind a flipped
setup. Students should take their notes before they enter the classroom. Students watch
the videos an accompanying questions before coming to class. Cathy draws the activator
(bell work) from three questions in their notes (video). She typically makes the EdPuzzle
herself, however, if she finds an edpuzzle already done that fits what she is doing she
prefers to use them. She either creates a screen cast or a video and the video stops
periodically to ask questions. It is interactive and helps keep them engaged. It almost like
students are in the classroom. This also provides students an opportunity to hear someone
else explain the information. It allows her to give explanation and ask questions. Cathy
believes this setup helps keep them engaged online. She also uses Khan Academy for her
gifted classes—presents the entire video with questions at the end. She also tries to pull in
Kid President or songs to pull students into the lesson—this pulls in some of her
personality too. Cathy describes her thinking about planning as forward thinking and she
is able to look side to side in her approach to planning lessons. Cathy also listed the
following resources in the table of contents: CTLS, USATestprep, Classkick, Nearpod,
Edpuzzle, Whiteboard.fi, Zoom, Teams, Prodigy, Dreambox, Teacher generated
materials, Forms.

Questions to Ask Next Time
• Can you demonstrate Classkick?
• Are you pacing guide and curriculum map the same thing?
• What do you consider a lesson (time wise)?
• Tell me a bit more about your digital textbook. How does access work?
• How are students working from home without district provided devices?
• How is transitioning from all online to a hybrid model going?
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Interview 2 (10/21/20)
Methodology Memo
The second interview focused on the development of a single lesson plan, however,
Cathy’s style of planning places the lesson within a week. The interview focused on
planning a week’s lesson plan focusing on the lesson plan for Thursday and Friday
(blocked classes seen every other day). Cathy was transitioning from teaching fully
virtually to a blended model in which she teaches half of her students online
synchronously while teaching the other half in-person at the same time. In addition to
focusing on the lesson plan walk-through, questions arising from the previous interview
were also incorporated. The interview lasted about 50 minutes. Prior to this interview
Cathy shared her schematic maps and table of contents.
Interview Memo (10/26/20)
For the first ten minutes, Cathy reflected on the transition from fully online to a blended
model. She really thinks in terms of a week not really a daily lesson. She has each student
twice a week for a synchronous 90-minute block and Wednesdays they work
asynchronously. Students and their parents chose weather they are virtual or at home. She
doesn’t feel two 90-minute blocks for the week is enough. She is used to seeing every
child every day for 45 minutes. The time structure is also different than what she is used
to and it is pushing back on her curriculum system. Cathy is teaching students in-person
and online synchronously. This change is pushing back on Cathy’s curriculum system. “It
is so hard. I thought I was ready.” Cathy is visibly stressed. The teaching environment
changed dramatically overnight and she must adjust learning activities and lesson plans.
“In the book, California Rivers and Streams, Jeffrey Mount (1995) described the nature of
rivers, chronicled the processes contributing to their birth and development, and analyzed the
dynamic and reciprocal relation between the ever- moving and transforming river and its
surrounding environs.” (Alexander et al., 2009) “Virtual was working out. Okay.And at

least it was 1 thing, but now this, this double duty stuff, I don't know. This is really tough,
tough. I feel sorry for everybody.” It is a challenge to be able to engage with her students
in the classroom and monitor students online. She is forced to make adjustments to figure
out what new procedures, techniques, and activities will work in the new context. “I
promise you when the last class ended, there were 6 people standing in the hallway
crying. Like, she was, you know, middle school is a little tough to begin with because of
the behaviors. And we're looking at, you're staring at 16 kids in the class, and then 16 or
18 kids online and it's like.” She expressed enormous stress placed on the teachers and
the forced change in curriculum resources and activities. “And it just these kind of things
that were returning things over and turning things over and changing. And people don't
normally. Socially don't receive change. Well. And when we keep changing something.
It's something else that they have to get to know, and understand and until they do that,
they're very threatening will be very aggressive about it. It's a hard situation really is
right?” Cathy expressed how difficult is to meet the needs of all students at the same time
and ensure they have what they need. Additionally, the schedule has changed to 90minute blocks. Cathy also described the changes in the classroom caused by COVID—
students move around the classroom or really collaborate. They also cannot touch

340

anything other than their desk and spend 10 minutes sanitizing items in the classroom.
Cathy has to monitor students to ensure they are exhibiting appropriate behavior online
and be able to remove the video of them if necessary. She has had to remove students
from sessions due to their behavior online. Handling a hybrid format makes this
monitoring even more difficult. “It just, you're just tied up. It's just it's been stressful.”
Cathy prefers having students in class, however, she felt teaching virtually was working
ok but the hybrid format is presenting enormous challenges. Cathy focused on
mechanisms for delivering the content and adjusting delivery modes to fit her current
context.
Emphasis is placed on the relationship between elements, rather than the elements
themselves, and the human mind is regarded as a complex adaptive system
(Morrison, 2009).

The first thing she looks at are the standards/learning topics. Cathy and the teacher she
collaborates with write out the learning targets and then compare it to the parent letter.
Cathy uses the references letter as a starting point when planning. She wants to ensure
she is teaching what parents expect. When they begin their meetings they come in with
ideas and quickly fill in the standard and learning I can statements. Then they begin
placing activities like Classkick here, we are assigning the edpuzzle, and this assessment.
She also looks at the Georgia Standards site and occasionally pulls activities called threepart tasks. She also uses cobbk12.org/academics/math for activities and vocabulary.
Cathy begins planning using the parent letter issued by the district that outlines goals,
objectives, vocabulary, and provides examples to parents for each unit. She wants to first
know what the commitment the county has made with parents about what they are
teaching students for each unit. The parent letter influences what she teaches. If a topic is
not on the parent letter, Cathy typically does not teach it. The parent letter acts sort of as a
cannon of topics. Cathy says she does not have a unit plan, but rather plans by week.
“Yeah so we don't write out a lesson plan for a whole unit, because it would be a total
waste of time.” She knows where she is going, but she doesn’t have a specific plan. The
district provides parents with a lot of information about each unit and helps parents
understand expectations for each unit. This is what parents are provided to help support
their students. It has example problems with worked out solutions, vocabulary,
corresponding textbook chapters and lessons, and external links for additional resources.
This resource provides parents with support and connects them to resources so they can
help their child. Cathy feels like she needs to follow the curriculum outlined for each unit
in the parent letter because she gets pushback from parents if she adds additional content
or does not cover something in the letter. The Glencoe textbook is listed on the parent
letter and they do have a classroom set at school. Cathy, however does not really use the
textbook. "So, if I'm looking at this document, this is kind of where I'm starting. So I
want to know my standards and my target and that's my top. Where am I going in the
standards? So the district, our district writes out standards and pacing guides. And I'm
going to follow that whatever they're giving. I do have some leeway in that. Maybe I
think this should be covered." For example, Cathy prefers to teach integers with the unit
over decimal division at the beginning of the year. The pacing guide indicates integers
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should be taught at the end of the year. She believes these changes help with the flow of
material and give students more opportunities to foster understanding of positive and
negative numbers. Cathy, however, feels if she teaches integers with the first unit—which
is all number sense—she integrates integers into other units throughout the year and
provide students with opportunities to make connections and work with integers in
different contexts.
She does not write out a unit plan. Cathy knows where she is going, but knows she needs
to be flexible. Cathy plans week by week. She typically collaborates with the other
teachers at her grade level on Wednesday and they map out for the week. The weekly
plan is just an outline. “So, we break it down that way [what she wants them to learn for
the week], but I think, like I said, it's really fluid, it's, you know, we may or may not get
there. They focus on what learning targets they need to address and how those are
presented in the parent letter. Additionally, they try to break the 90-minutes up into
various activities (and two learning targets) to help students stay focused and switch
things up a bit. Cathy also takes a flexible approach willing to make adjustments to
lessons based on what students need. Cathy claims the learning target tells her what
students are learning for the lesson and how it is aligned. They often distribute the
workload for creating components for the week’s lesson plan. Cathy creates the majority
of components for her lessons on her own. Cathy doesn’t typically use the textbook
provided by the district and linked to the parent letter because she feels it is antiquated.
Not having a hard copy of the textbook and partial access online does not work for the
situation of her students. “The books are all the books are antiquated and we teach
differently. Now we don't we can't teach. I started to explain to say this. I know you
understand that you can't teach. Like, do all the odd problems on page 2 and 3. okay. You
can't do that any because firstly, kids won't do it. And secondly, the problems are not the
same way. We're trying to do application and the problems are more basic skills.” Cathy
knows she needs to give students mathematics problems in context. She does not feel like
the district provides the resources she needs to effectively teach students. She has spent
$2000 on resources she believes students deserve access to. Cathy also feels the tasks
provided in the textbook have a low depth of knowledge and she wants to provide
students with opportunities to higher-level tasks. “I just don't touch it [the textbook]. It
doesn't serve me or the kids. They, they, we have better resources now better resources.”
Cathy does not expect students to complete assignments or tasks outside of class time.
Cathy also doesn’t expect students do their work outside of the classroom. There are
better resources than the provided textbook. The district is trying to adopt a new
textbook. Cathy also believes teaching methodologies change faster than textbooks can
be adopted. She says she doesn’t really use lessons or materials from previous years
because students change. Cathy is building lessons for this year from scratch. Cathy also
emphasizes vocabulary. She pulls vocabulary terms from the Georgia state standards. The
vocabulary from the GA standards is more difficult than what is in the parent letter. Her
district requires common assessments for each unit. Cathy has limited planning time.
Wednesdays are designated for students to meet with teachers on a more individual basis
and ask questions over zoom in the morning. Cathy typically only has 30 of her 164
students show up in zoom meets on Wednesday to check in. It is also the only time they
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have allotted to plan and attend various meetings in the afternoon. For example, she
noticed students were struggling to maintain focus through the entire 90-minute block
and has modified her plans for the rest of the week to include a murder mystery activity.
She adapted the murder mystery activity from something she found online and adapted to
align with the lesson and pulled in content from the warm-up activities. She ties math into
the clues provided. Cathy takes resources from her counterpart and other online resources
and adapts them for her classes. “You never really find something that's a dead on so you
kind of take pieces of other things and then you change your own problems with air
patrol issue when you bring things closer to home and we use our school or our teachers
or something tends to interest them more.” “Everybody's got this idea so we're going to
do for this week. So, here we are this week. Here's the standards. Let's write out. I can
statements.” The standards translated into I can statements act as an outline for Cathy’s
weekly plan. Cathy also knows her plans will change. For example, on Monday and
Tuesday she planned to multiply fractions, however, they spent more time reducing
fractions and never made it to the multiplication activity. The learning target is what she
needs to see the most on lesson plans. “ What the early systems thinkers recognized
very clearly is the existence of different levels of complexity with different kinds of
laws operation at each level.” Capra, 1996

Cathy begins the lesson with a 360 classroom whiteboard activity. This is setup before
stuents enter the room with COVID precautions taken. “So, we have the activities already
set up so when I say, okay, we're multiplying fractions through 360 classroom, it's a
whiteboard activity. When the kids come into the classroom, they all have, they each
have a whiteboard, so it's a 360 classrooms of classroom whiteboards all the way around.
So the whiteboards are partitioned. Each student has a white space.” Students are
encouraged to look at other students work during this activity. Each students receives a
different set of questions. She uses this activity as a formative assessment to notice
misconceptions and errors. Formative assessments guide her pacing and future activities.
Her online students do this in a PowerPoint slide program called Classkick where she can
see what they’re doing in real time and follow their progress and make notes and
comments to students. Cathy can highlight their work on Classkick and make notes. For
notes, Cathy does a classkick with students—online and in person students are all on
Classkick. This way all students can see the same thing at the same time. Using Classkick
changes the online environment to allow for more interaction between her and her
students. She has to pay for it out of her pocket, but she thinks it’s worth it. Cathy just
creates the problems for this type of activity on her own. She feels this is faster than
searching for what she needs.
She runs her whole group lesson on Classkick. Everyone can then do the same thing at
the same time—whether they are in class or online. Each Classkick is like a ppt and
Cathy embeds—created by her or her counterpart teacher—videos to help students
understand content. Students are supposed to watch the videos and work the problems as
they move through the Classkick. Cathy also works through the Classkick in class,
however, sometimes the online students have technical issues and can’t see or hear her so
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the videos help them keep up. She has also tried to make it more engaging for students by
having them take selfies with their work. Cathy also writes simple checkmarks to let
students know they are on track. She wants to see how students approached the problem
and their process. Additionally, she looks at other school district’s websites, other
teacher’s website, a common core website, or reaches out to colleagues. Cathy creates
Classkick videos with the other math teachers at her school—they typically take a divide
and conquer approach for preparing activities and components for lessons. They create
the activities and Classkick ahead of time. She creates forms activities, uses edpuzzles,
and other resources (e.g. Nearpod). It is a joint effort and they use a lot of different tools.
She had a Classkick planned for this Friday, but realized the 90-minutes was too long and
added a murder mystery activity. The students do a problem and then they get a clue. Her
students really enjoy this kind of activity and it pushes the to learn more. She started with
something she found clues on a ppt she found online (murder mystery and adapted it to fit
her needs). “In postmodernism, this seemingly divergent path is simply one of many
acceptable routes where even minuscule changes brought about in an open-ended
process “will grow into major transformations over time” (Doll, 1993, p98)

Cathy says she prefers not to use TPT’s she feels it has moved toward a money maker.
“Most canned things aren't going to work…You never really find something that is dead
on so you kind a take pieces from other things, put your own problems in there, put your
own issue. When you bring things closer to home and use our school or our teachers or
something it interests them more.” She also asks other teachers in her district for
resources, other teachers websites, or school district websites. “There is some great stuff
out there that you can use from other school districts.” She modifies almost everything.
She also likes using the occasional online game, however, now that some of her students
are back in the classroom and do not have devices this is difficult to do. “And we try to
plan for a week. I'd like to tell you. Yeah, these are weekly plans we do. This will be
done when gone next week is a different plan, but that's not right. Yeah it's just not
reality.”
Cathy also contends with the negative perception of mathematics and tries to redefine the
conversation at parent teacher conferences. She realizes math is grueling because students
have been conditioned to hate math. “No, it's not genetic. It's environmental. If you tell
them that, then it is not genetic. Your kid is not born to hate math.”
Interview 3 (10/28/20)
Methodology
The goal for this interview was to do a lesson walk through. I also wanted to provide time
for her to discuss her transition from fully virtual to a blended classroom. The interview
lasted about 45 minutes. Carol used the share feature on WebEx to demonstrate her
process of planning and the types of curriculum resources she was using. Additionally, I
used the sketchnotes as a way to member check. Carol provided feedback suggesting I
add that she tries to make connections with students using thank you notes and happy
birthday announcements. She also sends postcards to students. She wanted to include that
her planning was data driven and she needed instant feedback to see where her students
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were at. She uses district assessments and USA test prep. Carol was initially pleased with
the sketchnote saying this is so cute I love it. I wish I could get my students to do
something like this. She said you’ve done a great job. Sketchnotes also opened dialogue
for what should be added and how she wanted her curriculum composition system to be
viewed. At the end of the interview she also noted that this has been helpful to her. It has
helped her realize all the things she uses.
Summary
While the decomposition of an assemblage into its different parts, and the assignment of
a material or expressive role to each component, exemplifies the analytic side of the
approach, the concept of territorialization plays a synthetic role, since it is in part through
the more or less permanent articulations produced by this process that a whole emerges
from its parts and maintains its identity once it has emerged (Delanda, 2006).
As this is the second week of teaching in a blended environment, we discussed the new
context she finds herself teaching in. Cathy has seen a disconnect between students online
and understanding the material. She is able to connect easier when it is one on one.
Particularly students who are unsupervised at home are not engaging with lessons. Over
the course of the semester, she has transitioned from all students attending class
synchronously online to now having half of her students in-person and the other half
remaining online. Classes are still taught synchronously. There are so many resources and
changes that it is overwhelming. It would be nice if everyone was on the same page with
resources. Cathy feels students are overwhelmed too. “And then dealing with the kids
online, it was like, there was not a connection being made the kids in the room. We're
sort of getting it, but the kids online were totally lost and even though they can see what
I'm doing something about not being in front of you, it's not filtering through.”
Wednesdays provide opportunities for her to connect one on one with students. “And
they can talk directly to me the whole time they get it really fast. They're like, oh, I got
that. I understand what you're saying yesterday. Well, yesterday I said the same thing,
but.Because there's 18 of them online 18 in the room. It's just not. It's not mission. It's not
going over. So it is hard. This is hard. Right? And 36 kids is a lot. No matter what set up.
You have it's a lot.” Carol said her biggest concern is not content but how it is being
delivered. “The only thing I have done differently is to the only thing I'm working on
right now Hillary, to be honest with you is trying to get that room set up where everybody
can see and hear me, because it's very difficult. It's not it's real hard for me to get to
where everyone either see what I'm doing, or make sure these systems are all connected.”
She is always considering if all students have access to the information and if the
equipment is set up correctly. Additionally, Cathy has to change rooms every block
which means she has to reset cameras and other technology to ensure all students can see
and hear her. “Can they actually hear me, see me?” Cathy is confident in her content, but
worries about the delivery. She didn’t have time to build a new system to address
teaching in the COVID environment. The district did not address the possibility of having
students working virtually over the summer. Cathy expressed how limited her planning
time is. Wednesdays are the only time she has to plan, but she meets with students
individually. Additionally, she has three different preps. She is building it as she moves
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through the year and as the environment continues to change. “2 days before they're
coming into the building, they said, no, they're not coming.” Not having time to prepare
was a huge hindrance. Teachers did not have time to test out different technologies. “To
change up everything you're doing in 2 days. It's a big ask. Yeah, it was like, wait a
minute.” She wants to ensure that students in the classroom and online have access to
what she is teaching. “My biggest concern is, can they actually hear me? See me? Is it
coming through? Okay so my biggest worry is not really what they're getting. It's how
they're receiving it.” She also had a faculty meeting today to help support teachers with
the new hybrid environment. Teachers shared out resources they were using. “I was
sharing out resources and I’m kind of listening [to other teachers’ resources] and I’m
thinking oh there’s so much. But it’s almost overwhelming and I think it overwhelms the
kids too. I think it would be good if we could kind of et on the same page. Not that I
don’t think all the different resources are phenomenal.” Carol says she also struggles to
connect with students online and make it more personal. Carol shared her screen to walk
me through her lesson plan for the week. She plans two lessons for each 90-minute block.
The 90-minute block is a change from last year’s schedule which she saw students every
day for 50 minutes. She tries to keep her lesson plans simple. “This is class where we
really have to target kids. So, in this case, you know, we've got learning targets. We write
2 lesson plans for each day and two learning targets because we have 90 minute classes.”
For each week, students are in class two days and Wednesday students are working on
assignments asynchronously. She has students for two 90-minute blocks Monday,
Thursday or Tuesday, Friday. Wednesdays are designated for students to asynchronously
complete assignments or quizzes and meet individually with teachers. To begin planning
for the week she has a weekly lesson plan template. Cathy looks at the standard and then
pulls out the components they will be working on and rewords it into a learning target.
“So we write those [learning targets], and I pull out, you know, what, what part of the
standard I'm going to be in and then I try to just word that I can discover the process of
fraction revision through completion of Classkick on dividing fractions. So just trying to
be very pointed this is what I'm going to know when I finish this. I'm going to because
class is something that they're actually doing the work on. So, they are actually they're
discovering because they're going through it and they're learning, but as they complete it,
they're actually showing understanding or lack of understanding a couple of topic.”
Students in the room are doing the Classkick in their notebooks. “With the class that's
again we're required to write 2 lessons a day, but honestly, very seldom get that 2nd
lesson.” Cathy typically begins class with an activator activity—in class done on
whiteboards and online in Classkick. Cathy uses this to formatively assess students.
Cathy typical creates the activator questions herself. She relies heavily on Classkick to
deliver material. With the other 6th grade teacher they create Classkicks for each class.
She uses Classkick for her in-person students and online students. Additionally, they will
typically create a video students can follow along with if they are unable to see what is
happening in class or they can watch it later. For example, one classkick (simultatanous
instruction) she works through problems with students and the other classkick (online)
will be a video she or her counterpart created. She usually doesn’t use videos in the
classroom. It is really challenging to be able to give feedback to students in the class and
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students online simultaneously. Cathy feels Classkick is the best tool she has for
delivering content and engaging students. The Classkicks can also be changed
instantaneously as students work and she often makes adjustments during class. The
Classkicks are available to online students during class and as a reference for in-person
students when they work from home. “Okay, so you can kind of update them in real time
if you wanted to. I can. So, this morning, I know I'm working with a bunch of kids. The
kids keep coming. I need help. I need help with tomorrow, and you know that so. But,
which I'm glad they care, but just went in this morning and added some different things to
sign to get them to look at. But if I have this, I'm dividing. But this 1, I want to know
from a certain number. So, it's kind of getting them to think differently.” The material on
the Classkick is predominantly created by her and the other teacher. Cathy and her
counterpart create most of their own resources. Although, they do occasionally pull
videos from EdPuzzle. Carol also pulls material from one Classkick into another for
example in the review she is doing on Friday. “So, we do a lot of redo a lot of, oh, my
gosh. We thought that was going to work, but that's not going to work there. So we do a
lot of do overs. We have to constantly move to where the kids are what they're getting.”
“involves the continual interplay of multiple dimensions at any point or under any
circumstance.” (Alexander et al., 2009) Cathy is flexible in her planning and makes

adjustments throughout the week and while teaching the lesson. Then drops back to more
simple ideas and progresses again. It’s kind of an iterative process. There are videos for
each problem to help students at home. Cathy usually does not make it through
everything she has planned for each day. The closer one moves towards the edge of

chaos, the more creative, open-ended, imaginative, divers, and rich are the
behaviors, ideas and practices of individuals and systems, and greater is the
connectivity, networking and information sharing between participants (Stacey et al.,
2000).

In addition to using Classkick as a tool to deliver content, she also uses it to assess
students so she can see their process. The other 6th grade teacher creates a lot of the
Classkicks and Cathy does Nearpod and forms. They really divide up the work. Cathy
says Classkick is one of the best tools she has found to deliver mathematical content to
students in an online and hybrid environment. She is also able to write notes and provide
feedback in Classkick for students. She tries to limit the number of elements students
have to deal with (e.g. switching between apps, uploading selfies, ect) to keep the focus
on the mathematics and streamline processes. Cathy also likes Classkicks because she
can easily update Classkick and make changes. She can add new problems or videos
when she notices students need something different. She tries to limit the Classkick to 10
slides. This is also their assignment. Cathy said she generally creates the problems herself
because she has been doing it for so long it is just faster and easier than to find
something. She stressed the need to try and engage all students and provide them with
feedback. “So, again, once we get through the main, the meat of the lesson, then we'll
drop them back. Let's start again. Simple, simple.” Her design is littered with iterations.
“My 2nd plan was to move over to a murder mystery, cause the kids like, stuff like that,
escape rooms, murder machines, anything that you can leave sort of different.” Again,
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Cathy adapts and changes in real time to what her students need. She finds this type of
activity engages and motivates students. Cathy generally makes up the problems on her
own. Some activities she needs to modify so they work for students in-person and online.
For example, the vocabulary activity is a matching activity in class where students pair
up with the respective definition or word. I have, who has. For her online students it is a
quizlet. She uses quizlets from previous years so she does not have to create new
material. Cathy tries to streamline activities and minimize the number of apps students
need to use to eliminate confusion and save time. Additionally, the definitions are the
same for both sets of students. Carol expressed concern that she is not reaching all of her
students. She claims about 30% of her students are not engaging in lessons or doing
activities. “Multiplying fractions. What are those look like? It's really just a quick at the
end of the class. I'll put it on the board and you put it in your notebook and what you're
doing and you got it. You don't go to work on it, or I'll put a note there, you know. Zoom
with me tomorrow morning at 9 o'clock.” She uses higher depth of knowledge questions
for her exit tickets, “They're gonna get that word problem that, you know, gives them a
mix number divided by mix number. And that's what they're going to be something that.
So, that way, I can see you really understand what you're doing or you really need me to
sit down with you a little bit.”
For the review, Cathy pulls in components from other Classkicks from the unit. Cathy
usually starts with students using their whiteboards in class. She just writes the problems
on sticky notes. Wednesday kind of give everyone a chance to catchup. “I'm reviewing so
I'll use that 360 classroom experiences review for them. There will be a Classic up there,
which I have not created yet, but there will be up there for the kids who are virtual to look
at the same problems in the classroom and looking at and they love that 360 classroom,
they love getting up and writing those problems on the board. They've really enjoying it.”
She uses this activity to do a quick formative assessment. Sometimes she gives the entire
class the same problem. Other times each student receives a different set of problems.
Online students use Classkick to do this activity. After the warm-up time will be
designated for students’ questions. For the review, Cathy uses Classkick as the
mechanism for the review and pulls questions from other lessons into the review. So you
get this image of philosophy as a proliferating network of concepts, in which internal variation
is the condition for the consistency of concepts. (Smith, 2010)

Students that are online have a lot of distractions going on in their environment (e.g.
younger siblings, pets, snacks). She also does a collaborative matching vocabulary
activity—I have, who has. This gets the students out of their chair. Due to COVID, she is
not able to this activity this year. She is not able to that virtually. The online students do a
flashcard activity called quizzlet. Both sets of students use the same definitions, but on a
different platform. She has had the definitions and matches for the matching activity for
years. It is challenging to do the same type of activities online. The mini-quiz is a USA
Test prep, however, students are not allowed to use their cell phones. Now they do not
have devices for students to do these types of activities. Then she will give a quiz over
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fractions. This will be done on paper in-person or on Classkick online so she can see
students’ mathematical process. Cathy emphasizes being able to see how students are
approaching the problems. Cathy prefers to use Classkick rather than other online
assessments simply providing multiple choice or short answer. “If I do Classkick it’s a
question, but I can see what you did you do to work it out. So that really helps me. And
with middle school math my visual is the most important thing. What am I seeing?”
There are a lot of quiz type options online, however, they are more question/answer.
“Um, misconceptions are so big and I could not fix them if I don't actually see them.”
The lesson progresses in complexity as she moves through Classkick with students. She
incorporates contextual problems into the lesson. Cathy does not use the videos in the
classroom, however, students at home can use the videos or students can use them when
they are at home. She also incorporated a video from EdPuzzle.
Cathy claims the resources and plans she makes are totally different from last year. At the
end of last year, students did not receive grades and expectations were not high for them
to attend class. Students and parents have carried over the low expectations from last
year. Cathy feels like she is not able to reach her students the way she wants. Cathy
believes because students were not expected to really work at the end of last semester.
Grades, assessments, and assignments did not really count. Students have carried over the
mentality. She feels teachers are working hard to adjust. She feels children put forward
the kind of effort that is asked of them. About 30% of students are not engaged. This also
presents challenges when half the students are in the classroom and other students are
online eating snacks and lounging. The at home students are distracted by other things
going on at their house. She has found the small group and one on one sessions on
Wednesdays are helpful to connect with online students. Cathy really makes an effort to
encourage students to come back to school and/or engage with virtual lessons or meet on
Wednesdays. Cathy sends postcards to students who meet with her on Wednesdays for
extra help. She also sends shout outs to students during class for students who meet with
her on Wednesday. “Especially, like, trying to build relationships with students you've
never met in person that's gotta be tough at some level to especially yeah, it's tough. I
mean, like, I had postcards printed up to send to them, so when I, after I meet with a
student online, I send them a postcard, thanking them for meeting with and stuff. So, I try
to, but it's still is difficult.” Students struggle to focus at times when working at home.
“The thing I think if we can add just trying to make those connections with the, like,
sending out postcards and making those. Absolutely. I put their birthday. I'll put a
birthday thing on the front of my home page on our LMS, or I give a thank you shout out.
Thank you to da for attending a session with me and keeping me from being bored this
week.” “And also the assessment piece, because our assessment pieces through USA
prep, and our own LMS that.” Cathy creates a lot of her assessments using USA test prep.
USA test prep provides higher-level questions to pull for her in class assessments.
Additionally, she is required to use the district assessment platform. Her school requires a
quarterly cumulative district assessment. For her class, she gives tests at the end of a unit.
“With the data data, being the driving force for all this mess. And looking at where the
kits are, so, those kinds of things just really important for any teacher.” Cathy uses data to
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make instructional decisions. Cathy also said this process was helpful to her and made
her realize all the different resources she is using. The combination of recurrence of the
same assembly processes at any one spatial scale, and the recurrence of the same kind of
assembly processes (territorialization and coding) at successive scales, gives assemblage
theory a unique way of approaching the problem of linking the micro- and macro-levels
of social reality. (Delanda, P. 17)
Summary Memo
Formerly a CPA, Cathy received certification through the STEM Academy of Georgia
program and this is her 14th year teaching middle school math and science. Cathy is the
teacher coordinator for her school. COVID has dramatically changed the learning
environment and pushed in on Cathy’s curriculum system. She began the year teaching
fully online and transitioned to a synchronous model with half of her student in-person
and the remainder continuing learning from home. Cathy’s curriculum system has
morphed as she pushes back and makes adjustments fitting of the new environment. She
continues to look for tools to better engage and connect with students online.
Additionally, it is necessary for her to meet the needs of the students in the classroom.
Cathy wants to ensure all students regardless of their learning modality have the same
access to information. She felt she did not have the necessary resources to effectively
teach students virtually and has expanded her system and spent $2,000 of her own money
to acquire resources and learning platforms to engage with students online and in person.
A dynamic and reciprocal relationship exists between the ever moving and transforming
learning environment created by COVID and the continually changing policy decisions
and Cathy’s responses and changes to her curriculum composition system. “Virtual was
working out. Okay. And at least it was 1 thing, but now this, this double duty stuff, I don't
know. This is really tough, tough. I feel sorry for everybody.” It is a challenge to be able
to engage with her students in the classroom and monitor students online. She is forced to
make adjustments to figure out what new procedures, techniques, and activities will work
in the new context.
Cathy has developed her system over the past 13 years. She, however, emphasized what
she has done in the past does not necessarily work for this group of students. Cathy does
not formally plan for the year, however, she does use the district curriculum map.
Additionally, when planning her weekly lessons she uses the parent letter that maps out
the unit as a canonical guide for the concepts and standards to include in her weekly
lesson. Cathy uses a weekly structure to plan. She does not really consider daily lesson
plans or plan by unit. She uses the parent letter and district pacing guide to pull out
standards. Cathy uses a matrix structure to organize her weekly plans. She collaborates
with the other 6th grade math teacher. She relies heavily on standards translated into I can
statements to outline her planning. Cathy typically designs lesson a fresh, however, her
past experience and familiarity with the course enable her to know where she is going
and to confidently make fluid plans. Her system is iterative and flexible she creates the
majority of her own materials, however, she also pulls resources from online sources and

350

adapts them to fit her curriculum composition system. She demonstrated a dynamic
system heavily influenced by Tyler’s Rationale—constantly referencing measurable
objectives and I can statements.
The change to an online learning environment forced Cathy to change her curriculum
composition system. She needed to connect with students, provide feedback, and
streamline lessons. Cathy feels confident in the content and is most concerned with the
delivery. She discovered Classkick an online tool similar to powerpoint that allows
teachers and students to work synchronously. She is able to see student work in real time
and make adjustments to the presentation live that students are able to see. Classkick has
transition to classkick has transformed the online learning environment. She has modified
many of her activities to be used in Classkick (e.g. quizzes, notes, assignments, and inclass activities). Cathy claims this change has enabled her to provide more feedback and
better engage with students online. It also provides a way for Cathy to see students
strategies for approaching the mathematical tasks she has assigned and eliminates
transition time between tasks. Students in the classroom do not have access to Classkick
until they are at home because the district does not have enough devices for all students.
Cathy constantly makes adaptations, adds new components, reintroduces components
from previous lessons, and eliminates elements within her system based on changes in the
learning environment and students needs.
Parent Letter
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Classkick
Classkick Example 2

Same problem in two different ways. This allows students in class and online to follow
instruction. The first is a video and the second will be done in class with the teacher. The
lesson progresses in complexity.
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Date:
Monday,
October
19 and
Tuesday,
October
20, 2020

Learning
Target:
I can show
understandi
ng of
multiplicatio
n of
fractions by
completing
the in-class
lesson
(Classkick)
I can add,

Warmup/Closing
Find the
GCF of:

Activity/Les
son
Classkick
activity
synchronous
and
asynchronou
s

36 and 54
Find the
LCM of:
7 and 21

Exit quiz:
Multiplying
fractions

above

above
Emoji
Activity

subtrace,
multiply,
divide whole
numbers and

Wednesd
ay,
October
21, 2020

Assessment/Homework

decimals
through the
Emoji
activity.

Asynchronou
s
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Edpuzzle Homework

Thursday
,
October
22 and
Friday,
October
23, 2020

I share
knowledge
of
multiplying
fractions
through the
360
classroom
whiteboard
solution
activity.

½x¾
=
7/8 x
¼=

Mini Quiz Game

Edpuzzle Homework

Above Classkick –
Vocabulary
Activity

I can
multiply
mixed
numbers and
fractions by
completing
the
Classkick
lesson.
Small
Group:

Whole group
lesson:
review
Multiplicatio
n of
fractions

Breakout
sessions through
Zoom, Additional
Assistance if
needed or extra
time.

Weekly Lesson Plan
Mickus/Cruz-Gonzalez: Lesson Plan for Math 6 Unit-#1, Number Sense
10/19-23/2020
Standards for Week: (MGSE6.NS.1 -4) NS.1: Multiply and Divide Decimals
Small Group: Bottom of Plan
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Week of:

Unit #1 Vocabulary: Algorithm, Difference, Distributive Property, Dividend,
Divisor, Factor, Greatest Common Factor, Least Common Multiple, Minuend,
Multiple, Quotient, Sum, Subtrahend, Product
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Math Planning Flow Chart
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Standard/Learning Target:

Georgiastandards.org

Cobbk12.org/academics/math

Parent Letter:
C:\Users\mca10153\Desktop\
Math 6 Unit 1 Parent
Letter.pdf
Cobbk12.org/academics/math
Vocabulary:
Georgia Standards

Online Resources:
Nearpod

Assess:

Classkick

USATestprep

Edpuzzle

CTLS Assess: Touchstones

Monster Quiz
Seesaw
Any other resources we may need at the
moment.

Review and Remediate:
USATestprep
Legends of Learning
Prodigy
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Savanna’s Memos
Interview 1 (lesson plan) 10/07/20
Methodology Memo
The lesson walk through could be better. I needed to ask better questions. I also think it is
necessary to be able to see the resources they are using and how they are putting those
together. It should be a more show and tell. How can I make this more useful for
teachers? It is really cumbersome when the video doesn’t work. Lasted 30 minutes. (poor
internet connection and she left her cromebook at school and could not demonstrate
resources) She will send them later. Following the interview, Savanna provided a detailed
email outlining her lesson plan and choices.
Possible Future Questions
How do you start planning a lesson?
What resource(s) do you start with?
Do you have a specific format or structure you typically use?
How much flexibility do you have with your lesson?
What restrictions do you have from the district?
Summary Memo
The topic is solving systems of equations with one, many, or no-solutions. Savanna
described a more fluid approach to lesson planning. She does try to maintain certain
structures daily like having a bell ringer type activity and exit ticket, however, she is ok
being flexible and not doing it every day. Having a general map or outline of where the
lesson or unit would go but making adjustments based on student needs. She meets
almost daily with her 8th grade team of math teachers but they have one official meeting a
week. Mostly planning but also a lot of assessment work. They also have PLC days
where they meet for two hours. “So, I try to lay out the unit roughly with just the topic
kind of at the beginning of the unit, but a week out is when I like I'll start picking the
specifics. If that makes sense so, since we are in, like, 2 weeks, we'll finish this unit. So
probably in about a week or so I'll start laying out the next unit of, like, Here's. How
many days it should take, but then a week out is when I will actually like, okay, what
practice are we going to do? What kind of things do we need to do in class and what.”
The district digital resource called Savvas that also includes workbooks and other print
materials. When planning specific lessons, she starts with the Savvas materials and see
what materials are offered (e.g. quizzes). The Savvas quizzes are pretty short and their
practice are insufficient so she begins with the district resource but then sees what she
needs to add. She builds other resources out from her initial look at the Savvas resources.
Savanna is motivated to look for additional resources when the district supplied materials
do not fully cover the state standards. Particularly when looking at the content covered on
the state tests and what is covered on it she pulls additional resources to address it. The
textbook is not specifically designed to the Missouri state standards so there are topics
covered at length not on the Missouri assessments and there are also gaps in materials.
Savanna rarely uses the workbooks that accompany the digital materials especially now
when we’re trying to limit contacting things. This year she spent a lot of time at the
beginning of the year looking for resources to better facilitate the hybrid model she would
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be teaching students in this year. Looking specifically for digital resources (e.g.
Socrative, GoFormative). Socrative used more as bell ringer or exit ticket. She will use
the workbooks to replace the online assignments if students are unable to take a
chromebook home or some other technology impediment occurs. “They still have really
short practice. So most of the time, I look at what their practice is, and then from there,
decide what we need more of. And then that's kind of where I build other resources out
from there.” She created and go formative for the solving equations lesson she is
planning. "Started with the envision or sorry Savvas and that actually jumps into, like,
word problems pretty quickly, which, as, you know, it's not always the best place to start.
So, we started using go formative quite a bit. Okay. Um, which you can't they have some
Pre downloaded, but it's essentially just like a digital worksheet. They have some Pre
downloaded things that you can do, and some, once where you can download a PDF and
kind off turn it into your own questions.” Savvanna also uses EdPuzzle frequently
because students are working remotely every other day. Practice is also built into their
remote learning. She has also used GoFormative in class to limit the spread of COVID to
reduce passing papers. Students work collaborative in class on their Chromebook or other
electronic device. She is using GoFormative because it easy to use when Savanna is
creating her own questions. GoFormative also provides students with instant feedback.
Goformative has the capability of incorporating short answer responses. Savanna uses
some premade assignments in goformative, but she also builds her own. She can take a
specific PDF and convert it into a Goformative assignment. It’s essentially a digital
worksheet. It provides her with instant feedback on how students are doing and she does
not have to grade them. There are some premade GoFormatives but she can also load her
own pdfs. Savanna also uses google slides specifically with content where graphs are
needed. Slides can be created where students can interact and build their own groups. She
also uses google slides particularly with graphing so students can interact with the slide.
Savanna has built in time to plan with the other 8th grade mathematics teachers at her
school once a week, however, most of this time is consumed with assessment analysis
and other data type things with little time for planning daily and unit instructional
activities. She uses a lot of EdPuzzle when students are at home. She uses this for
reteaching while they are at home and it also provides additional practice for students.
Savanna also uses the flipped classroom model for her Algebra I and Geometry classes
occasional due to the hybrid model caused by COVID. “So, this year yes. Planning does
look different. I think that's what we spend. A lot of our time before school was just
searching, like, other resources. Like, that's how it came across this go formative because
it is something that's just another resource that is a good, you know, digital thing.” For
example, some classes may need 3 practice problems while others need 6. Or she may do
a partner activity. Although, the district requires 80% use of Savvas she adds other
content and adjusts to match the state standards and district assessments. Savanna claims
the district does not really check-up on her to see if she is using it 80% of the time and
she does not keep track. She predominantly looks at practices and lesson quizzes. She
used GoFormative, Kahoot, Quizlet, and Socrative for formative assessment. Socratic is a
digital resources that provides students with instant feeback but it must be used
synchronously. She uses it more as an exit ticket type element to gauge where students
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are in their understanding. Savanna also used google slides for activities such as graphing
where students could interact with the slide to create graphs. She generally sets up a
warm up type problem or exit slip as formative assessments. She demonstrated a flexible
system. She organized primarily by unit. She is teaching a blended course. Students are in
class two days a week. She does try to maintain some of the same structure in her daily
planning. For example, she does a bellringer daily and conducting some type of formative
assessment. She also admits she is not always consistent. “With actual content-based
things I feel like probably 80% is pretty similar to previous years. And there's always that
little bit of flexibility for what things get added.” This year she believes she will be able
to cover about 70 percent of material she did last year. Due to Covid and students being
at home for the last quarter last year, she has had to go and backfill content students
missed and this has influenced what she covers and how this year. “I think for the most
part, we, we do stay pretty close to that scope and sequence. Only time that I know I vary
from it is in geometry because the scope and sequence for the district doesn't follow
necessarily what the does and since only the 8th graders take the EOC and none of the
other geometry students in the district. I do still use the scope and sequence but we just
have to do a lot more in addition to that.” She plans a little differently for her 8th grade,
Algebra 1, and Geometry classes. She does more of a flipped style (not totally flipped)
with her advanced classes. When creating notes she takes some examples from the
Savvas curriculum but she also creates her own and arranges them to function in a way
that she believes is most effective for her students. “Example tool still so I do pull some
of those examples, but a lot of them are things that I just create, you know, just knowing,
I think a lot of my planning too, which we haven't talked too much about comes from,
like, we always create our assessments 1st, so trying to know what the end goal is, and
kind of work backwards from it. So, if there's some ultimate thing that we're working up
towards, you know, like. For example, now with our 8th grade math for solving equations
so solving a multi-step equation and being able to understand, like, no solution infinitely
many solutions knowing that's the end goal.” She makes adjustments to Savvas resources
to pull in content in the state standards not covered in Savvas resources. She also
eliminates other content that is not as important in the state standards. “You know,
Savvas starts at pretty high-level questions. So that means that we're kind of backfilling a
lot of the other styles and whatnot, you know, can they still distribute? Can we combine,
like, terms, you know. Yeah, probably mostly just kind of coming up with those on our
own.” Her plans are flexible and change from class to class. “I have a pretty good
outline.” “Yeah, so I think I have a pretty good general idea of how things need to go the
thing that changes the most is like. You know, if they get it after 3 or if they need an extra
4th or 5th example of something. But I think I have a pretty good idea of, like, at least the
progression that needs to happen and about the amount of time that progression should
happen in.” She makes adjustments on the fly while she is teaching. I mean, group work
is obviously tricky this year, but like. Do we need to do together? They need to do
another 1 on their own do they need to do something with a partner? You know, those
kinds of decisions I feel like are probably made in real time.” Savanna also mentioned
she continues to modify and try to adapt to the hybrid model. She tries to lay out the topic
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at the beginning of the unit and then about a week out she starts filling in the details. She
lays out the unit a few weeks in advance and the number of days she thinks it will take.
Interview 2 (10/14/20)
This interview took place via WebEx while Savanna was in her classroom after school.
She had access to all of her curriculum materials. The interview lasted 50 minutes.
Savanna also took the next five minutes to share additional resources with me via email.
The interview was designed to use the schematic drawings as a jumping off point to
discuss year-long and unit planning. I interjected with clarifying questions, but tried to
provide space for Savanna to reflect and demonstrate her curriculum system.
Summary Memo
Savanna is currently teaching a hybrid style. She has students every other day. She uses
the same lesson for A and B groups of students. Savanna tries to plan lessons to allow the
most interaction and conversation while students are physically in school. When she
begins planning for the year, she starts by thinking of the power standards. What are the
most important concepts she needs to cover for the year? What do I want kids to learn?
Savanna uses a paper planner to plan. She says she writes chicken scratch to keep track of
ideas. “Because for the most part, I start with. Like I said, I’ll go at the beginning of the
unit and kind of right and basically slope. I mean, I’m kind of looking at our next year, so
that’s why, since variable on both sides, one, not in many like, I’ll kind of write it down
and then a week or 2 out and we’ll get specific to, like, this is the assignment that I want
to give. I’ll make it go formative for, you know, so. There’s kind of like chicken scratch
all over the place and sometimes I write things, but even, I don’t know what the answer
is. Like, I don’t even know what I meant when I wrote that. Those are my favorite notes
by. Like, if I have just some random activity that I know we’re name for this activity that
nobody else knows she’ll be like, oh, I wonder what. Wonder what that activity is.” She
kind of has an outline and then starts planning specific activities about a week out so she
can make adjustments based on how students are doing. She designs built in time to make
adjustments to plans. Savanna’s schematic drawings featured a flow chart sort of
approach to curricular planning. She starts with the district curriculum. She uses a
mastery grading scale so she also looks heavily at the assessments. She also looks at the
state standards to start planning for the year. “Yearly planning, I would probably still just
kind of look at the topics then and see, you know. Oh, topics it start with combining, like,
terms to solve and then move to variable on both sides and whatnot.” “I'm look mostly at
the top and I'm thinking big picture and then in these, like, unwrapped content areas for
the more specific things.” “So, my 1st, thing that I look at would be our district
curriculum. I mean, I don't know so I started the district curriculum. I'm 1 of the weird
people that actually looks at district probably, like, once a unit or so like before I start a
unit, I actually go back and look at it. So, I'm thinking, like, overarching planning what's
the overall goal?” She begins with the district curriculum map paying attention to the
power standards outlined by the curriculum team. Each power standard has essential
questions and breaks down the standard. She uses the overview for unit planning. The
bottom of the district guide breaks the standard down more and she uses it to plan daily
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lessons. The district curriculum is centered around the Savvas resources. The district
curriculum is tied to the unit and topics as they are broken down by Savvas. Assessments
are probably the thing that I look pretty heavily up along with power standards and then I
do look at state standards, which I don't look at those very regularly, but kind of when
we're thinking of our overall. Yearly plan, I do want to make sure that we're still hitting.
That sometimes the, our district standards might miss a state standard, which in that case,
if there is something it misses, I kind of go ask the curriculum people. Like, why is this?”
She then moves to the state standards (sometimes these do not match the districts guide).
Sometimes the district curriculum doesn’t include a few state standards and she
incorporates those into her teaching covering even the standards the district curriculum
does not include. From there, Savanna moves to EOC and MAP information. She looks at
both how students performed on each standard and which standards had more weight.
According to the data, she makes adjustment to her year-long plan. “So, looking through
that [student performance on state assessments and the topics covered on the test] and
saying what things don't match with our district curriculum that we might need to
supplement and then always looking back at, like, previous years too. If we covered this
last year do we think we need to cover it again or? We didn't we skipped this last year
should we add it back? Which standards might need more time ect. Savanna’s next move
is to look at Savvas (a digit curriculum by Pearson provided by the district). She looks at
the topics, the examples and tasks assigned to students and makes decisions about what
she thinks she needs to add or change to help students better understand concepts. “I
primarily use envisions for like, the additional practice and then we do, we kind of
rework their tests a little bit.” Savanna pulls a lot from what she has used in previous
years. Savanna discusses what she covered last year and perhaps what they skipped that
they might want to add back in this year with her 8th grade team. “Which I honestly don't
use the videos that much unless they're at home I might use the videos, but I don't really I
might use some of the examples out of it.” “So, this probably wouldn't be something I'd
sign right away or I'd go through and kind of edit down and take out some of the
questions.” “And we still do our tests on paper to just, you know, so we can look at the
process more than just the answer.” Savvas is nice when students work from home
because the program embeds examples or will work the problem out step by step for the
student and then give them another problem. Savvas also provides Savanna with data
showing which questions students are having issues with. She uses the data to see how
students are doing on each type of question [basic, proficient] and determines if students
are ready to move on or if they need to spend more time on the concept.
For her unit planning, Savanna uses a similar strategy working top down starting with
district assessments and Savvas unit assessments. For a new unit she tries to begin with a
question to get students thinking about things they know in a way that is accessible for all
students. “Um, so they're already thinking about, like, oh, well, that 1, you know, the
variables are all on the same side, but that 1, the variables are on opposite side. So, it kind
of gets them. They don't I never actually asked them to solve it. I just say, what's the
difference between the 2? We're kind of already on.” “I do start there [district curriculum
map] and I always I know this is more like, unit planning, but I always start with
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assessments when I think about unit planning, because we kind of do grade on, like, a
mastery base scale. So. Kind of helps me think like, what, you know, someone who's
mastered this concept. What should they know and I kind of work backwards from that.
So when I look at district curriculum, I do, I mean, assessments are probably.” (She
collaborates with a colleague to adapt the Savvas assessments. She then examines the
district essential question and unpacked power standards. The power standards are
determined by the district curriculum team. Then looks at the sections (i.e. lessons) then
builds on what she did in previous years. "And that's where, I will look at, like, what are
topics that we're going through how many days did I have to take over variable on both
sides last year how many days did we take to do? One, then in many solutions, so I kind
of start building individual topics or individual lessons and then, so I try to stay a week to
2 weeks out. Okay. Which I have an idea, like, here's the lessons I know I need to do, but
sometimes, like, this lesson might take 2 days. It might take 3 days it might take 1 day.
So that's kind of where I try to only stay a week or so out just so I can modify how many
days each lessons actually going to take.” Savanna adds other resources depending on
student needs. Although, Savanna uses a great deal of digital resources she plans her units
and lesson on paper. Writing in notes, adjusting, and adding activities as she moves
through a unit. Savanna also relied heavily on data and feedback from student
performance on assigned activities. She says she typically tries to plan specific things
about a week or two out. This allows her to be flexible and address things as they come
up. Savanna also addresses her pacing based on how students are performing on their
assignments. If there is a common misconception, she addresses it in class, if they need
additional time, or if she feels they are ready to move on. Savanna begins with last year’s
assessment and then modifies it for the current unit she is planning. She builds her
assessments to begin with basic level of understanding, proficient, and then advanced.
Assessments are designed specifically for the mastery grading systems and to help her
and her students know which level of understanding they have. With her 8th grade team
they decide what they are looking for in terms of master, proficient ect. She also give
preassessments for units where she knows they have been exposed to the ideas.
Additionally, Savanna will use the additional practice from the Savvas resources.
Savanna will edit or remove some of the questions within the additional practice to match
what is taught in the classroom. For example, she may choose to remove questions with
fractions on an initial practice or may leave them in if it is used towards the end of the
unit. She primarily uses Savvas for additional practice and for mapping out the unit. She
also begins with the assessments Savvas provides but her and her team make adjustments
to better match their standards-based grading system. Additionally, Savvas does not
provide enough questions for an assessment. Savanna gives her tests on paper not
digitally. After planning the assessment she starts thinking of individual lessons. Savanna
and her team use the basic Savvas assessments but they add to them. They have been
developing these assessments over the years and typically start with what they did last
year and make changes. After designing the assessment, Savanna plans out individual
lessons to get to the end. She starts at the beginning and plans forward to how she wants
to get to the end. “So, I kind of think, what are the individual lessons that need to happen
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to get to the end. I do normally start at the beginning and work my way towards the end
from those.”
“Yeah, I would call it a lesson might take 2 days, but to me, that's a topic. A lesson and a
topic are probably the same thing.” She does not plan learning activities depending on the
day of the week. Savanna also designs plans to be flexible and allows the activity or
lesson to go 1,2, or 3 days depending on how long the content takes. She may not know
exactly how long the unit will take but she at least knows how many individual lessons to
plan. She also has the topics broken down. She equates a lesson and a topic as the same
thing. “No, if it's a Plc day, it's a regular lesson a lot of times. So I don't. I know some
people that are always like, oh, Friday, I'm not going to be anything new, but if I have to
do something like the star test. I'll plan, you know, maybe that on a Friday. And then if
it's an actual assessment, I try not to give those on a Monday. But besides that, I don't
necessarily think of the day of the week will affect lesson that much.” Her design centers
around the topics not on the day of week or calendar.
Savanna prefers to begin with an essential question in a way that is accessible to all
students based on what they already know and is relevant. Savanna typically creates these
questions on her own. For example, “What makes these two equations different?”
referring to equations where one has variables on one side and the other does not. She
doesn’t ask them to solve the equation but rather to create a discussion. “So, if I'm
thinking of starting a new lesson or a new topic, a lot of times it does start with if there is
some sort of like, let's say, a central question, but something I can ask them to kind of get
them on the right track. I might not necessarily put down a problem of something, but,
like, if there's something I can get them thinking about ahead of time, I might have them.
You know, answer some sort of a question I try to come up with at least some sort of a
question that they can answer to get them thinking then we'll do some sort of note taking
something like that, as I take notes.” She builds in partner activities, group questions, and
class discussions. Savanna encourages mathematical discussions and students asking each
other questions. Savanna likes to have a bell ringer or exit ticket to informally assess how
students are doing so she can make changes to her plans and activities as needed.
Savanna relies heavily on what she did last year, however, she does incorporate new
material, however, her 8th grade math team shares resources that she does incorporate.
She organizes her digital resources in google drive. Savanna also uses time at the
beginning of the year to look for new resources, but once school began she does not
spend a lot of time searching for new resources. During the school year, she tends to stick
to what she has done in the past. Her colleague is great at finding new resources and
Savanna does add those to her repetoir at times. “Something pretty important for us. I
look for things with quick feedback and, like, self-grading. So, like, some of the new
things that we found will grade quickly for you and I can watch a live as kids are
answering what they're getting.” When looking for a resources she looks for quantity of
questions, does it have math type, and quick feedback. She is looking for feedback for her
purposes. Savanna also expressed the inefficiencies of some resources to be able to type
mathematical symbols prevents her from using them. She uses GoFormative because she
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create a variety of questions and it gives immediate feedback to her and her students. The
district purchased goformative and it came with a library of resources. She can either
create her own assignments or adapt existing resources from the library. Savanna also
creates quizzes on goFormative. She can even use old pdfs and adapt them to a
GoFormative assignment. She can also use short answer, true/false, and multiple choice.
Savanna pulls some examples from Savass, however, she often creates several examples
on her own. She tries to create a progression when designing lessons. “And then there's,
you know, within our note, taking stuff, there's individual stuff that I kind of just walk
around and look over people's shoulders. And I'm able to check how they're doing.” She
also uses Socrative to formatively assess students. It provides students with immediate
feedback.
“If I know I need a progression of something. Right like variable on both sides we'll start
with 1 that, relatively easy numbers that are all positive. And when you're subtracting
things, they're going to give you all positive things. And then, you know, kind of move it
up to own alpha thrown a negative. How does that change? If I put the bigger variable on
the other side, how does that change? So, all, you know, kind of make sure that I step up
difficulty in that way as well.”
Interview 3 (10/21/20)
Methodology Memo
Prior to this interview, Savanna shared her handwritten monthly planner. Although she
uses a calendar to record her ideas for lessons, she is unit and topic focused. The day or
class period does not dictate the structure for planning. The focus of the interview was a
lesson plan walk through with a few follow-up questions from previous interviews, and
discussion of the sketchnote I created. The interview lasted 48 minutes. Savanna walked
me through her planning process for a lesson over slope. She demonstrated different tools
and programs she intends to use with her students and provided insight into why she was
using them. For the sketchnote portion of the interview, I presented my sketchnote to
Savanna. Although she did not offer much feedback, she agreed with the elements I had
highlighted from her curriculum composition system. Savanna appreciated the sketchnote
and even captured a screenshot. Using the sketchnote changed the dynamic of the
conversation and invited her into the analysis process. She was really excited to see her
planning process in a visual presentation. This exercise flipped the role of the researcher
and participate inviting Savanna to reflect on her own practices and review my work as a
researcher. This was one of my favorite parts of the interview process because it offered
the participant something rather than always taking. Savanna really appreciated this
work.
Interview 3 Summary Memo (10/21/20)
“So, I have been working on the, or we're working on, like, a finding slope between 2
points lesson is what we're going with today is 8 grade math.” Savanna shared her screen
to walk me through an upcoming lesson over slope—findings slope between two points.
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She is working with the assumption students already know positive and negative slope
and graphing points. She began by clarifying her objective and what she wants students
to be able to do at the end of the lesson. “I know that the end goal is to look at, you know,
being able to take a real life situation and find the rate of changes using those two
situations.” Although this lesson does not go all the way of meeting that goal Savanna
focuses on that as the end goal. “So knowing that in mind, I always make sure that when I
am talking about float between 2 points or just slope in general to really emphasize it's a
ratio and lots of ratio thinks that's kind of where I started with looking at our unit test.” In
the following days, they will discuss graphs and tables. She is still teaching using a
blended model where she sees students in the classroom every other day. Savanna
explained that she prefers to plan lessons in such a way that more meaningful
conversations occur in the classroom. Students are working from home the first day so
she is using a video to introduce the basic concept of slope between two points. Savanna
also state she tries to avoid having students memorize equations. She prefers to
emphasize the concept of change of y over change x. Savanna likes to begin in-person
classes with bell work. “I normally start out with, like. What do you think slope is or can
you find something in the room that has a steep slope versus a flat slope? When we start
talking about what they think slope is and talking about the ratio chain that vertical
change over horizontal change.” Savanna wants the bell work to facilitate mathematical
discussions.
Savanna uses her handwritten lesson plan notes to keep track of activities and ideas as
she finds or thinks of them. "Let me write down stuff that I know I already have. So, I
don't forget that. I have it right now. That's the biggest problem is remembering where
you put something or that you have it early. That was my activity that I was like, this is a
cool activity.”
Savanna begins with last year’s notes but will modify them this year. Again, she states
she wants to move away from students memorizing the equations and stating
emphasizing change. Her notes include problems with undefined and zero slope. She
anticipates having discussions surrounding the concepts of zero and undefined slope
should take a large chunk of her class time. She also stressed the need to check in with
students one on one while they are in class so they can be more successful on their own
the following day. Although Covid has changed how content is delivered and forced
modifications to tasks and activities, Savanna said it has not impacted the pace or
attainment level of her students to this point. “So, I just feel like I try so hard to shy away
from, like, memorizing things and just, like, memorizing things from memorizing sake.
And, like, oh, if you don't know the formula. Then you can't solve the problem.” Savanna
created the problems she used for notes generating questions beginning with more simple
questions and going to more complex. She also incorporated questions that required
students to simplify fractions. She used an activity she got off of teacher’s pay teachers.
She has adapted a paper and pencil assignment she has used in previous years to be
completed as a slide in which students drag and drop elements. This assignment makes it
difficult for her to see students’ process so that is something she will focus on in class
tomorrow. Savanna also uses multiple choice digital assignments for quicker feedback.
She claims she can usually tell what their misconceptions are based on the answer choice

369

they provide. “Group questions, individual questions, class questions, that kind of thing.
So you do this 1 with a partner, which is a little tricky and COVID at times, but I think
we’ve kind of made it work that.” For COVID reasons she is trying to make more
activities digital for safety reasons to create fewer papers. Each student can use their
chromebook for notes and activities. She also spends a time sanitizing individual
whiteboards and markers. “So, and that kind of, depending on the topic, sometimes the
instruction piece for this year, only. Is a video they don't necessarily have to write down
notes with things. So I did more video instruction for these kids on, like, 1 step equations
because it's something they have already covered that. I don't think I need to, like lay
down a whole bunch of notes for them. Right? So that 1 was instruction via video when
normally, I might just do a quick activity with that in class.” She focuses her in-person
instruction on concepts they need more instruction on. Particularly new concepts like
solving equations with one, multiple, or no solutions. She uses videos she finds for
instruction when students are working remotely. “If there's already somebody else who's
made a YouTube video that gets the job done, I'm not going to reinvent the wheel. So a
lot of those things yeah.” Savanna claimed it is important to her planning strategy to
determine what she wants student to learn at home and what she would rather teach in
person. “Is this something I want to work with the students in class have a conversation
with and this is something they can do on their own.” Savanna claims having students
every other day in class has changed how she plans but that it has not slowed her pace.
Covid has also minimized the group and pair work she normally encorporates into her
lessons. She claims this unit took about the same time and students performed at the same
level as last year. Savanna said she was also able to use most of the material from
previous years, however, she has had to modify her delivery mechanisms. For example,
she likes to do group work in class and use more paper-based activities. She has modified
these by using more pdfs, limiting groups to two students, limiting the time they work
together, and spacing them farther apart. The Savvas assignments also provide digital
aids such as view an example or help me solve this which is helpful when students work
from home. “I make sure that the in-class time that I do have multiple check in
opportunities with each kid, whereas on a traditional schedule. You might just have 1
check in per day and, like, oh, did I make it to each kid wants today versus now? It's like,
okay, I really need to make sure that they can go home and 48 hours later I've actually.
Improved from where they were right now right? If that no, that makes sense. And I
guess if you have less students that makes it also more. Realistic to meet with them all
twice and 1.” Additionally, she has transitioned some online assignments to formats that
allow for more immediate feedback and are interactive.
When beginning her planning, she looks at the district assessment. She begins with the
end in mind—what she wants students to be able to do by the end of the unit. “And I
think at the beginning, I'm like, a little farther planned out so it's more of a oh, I need to
remember that. I created this, but towards the end, it's like, oh, I made that last night. I'm
not going to forget to use it.” Savanna also expressed the need for students to be able to
do the mathematics within context. From the assessment, she began looking at the Savvas
topics. Looking at the topics helps her create an outline of where she wants to go for the
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unit. It also helps her consider how she wants to organize concepts and what material she
may need to add or remove. In this case, Savvas does not offer the resources she believes
her students need to be able to understand slope. Savanna feels Savvas is very limited in
what it offers for this unit and she ends up supplementing quite a bit for this unit. Savvas
does not address slope between two points. Savanna also does not like the way Savvas
organizes the topics in this unit. Savvas just has analyze and solve linear equations and
begins with proportional relationships. There are only four topics for solving linear
relationships. She plans to integrate the Savas resources towards the end of the topic
when students can compare rate of change and tables and graphs. She prefers to teach the
topics separately. She then looked at previous years notes and activities. After looking at
last year’s notes on google keep, she intends to change them to move away from
memorizing a formula and focus on rate of change in all contexts (i.e. graph, table,
equation). Savanna does not often use the videos provided within the Savvas resources,
however, she will occasionally use them when students are working from home. Savanna
writes notes on her Chromebook (using google keep) and is able to save them to her drive
and project them for the class. Savanna designed the notes using some examples from
Savvas and creating her own examples. She prefers using her chromebook to the
document camera because she can move around the room. Creating notes on the
Chromebook also allows her to use a grid and label and save documents to google drive.
She organizes her notes by units. Savanna has also found that students often prefer taking
notes on their Chromebook and helps them organize their documents. Savanna said she
creates the problems for notes and warmups on her own. She says it is easier to make
them to cover exactly what she wants than to search and find. For her warm-up question,
she is focused on conceptualization. She intends to ask students to find things in the room
with zero slope, a steep slope, flat slope ext. For the following day when students work
from home, she searched and found an EdPuzzle over slope. Savanna also plans to use an
interactive graph for students to drag points to find slope, make connections to a table,
write the equation of the line, and/or graph a line in different forms. This is an activity
she has been using for years. She described the video as straightforward. She also took an
existing pdf maze worksheet she has used in previous years and modified it to be more
effective as a digital assignment. She created a drag and drop activity. Savanna intends to
use a Socratic activity as a formative assessment for slope. There are 5 questions for
students to complete simultaneously in class. Based on how students perform on these
questions Savanna will determine how the rest of class will go (i.e. will they move on to
new concepts or keep exploring slope between two points?).
Schematic Drawing
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Savvas Topics

Savvas Example Problems

return to A Methodology of Becoming
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